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The title compound, C29H44O2, was formed by treatment of 
11-oxooleanolic acid under strong alkaline conditions. The 
absolute structure of the chiral molecules could not be 
determined reliably from the diffraction data, but is known 
from other triterpenes. The asymmetric unit consists of two 
molecules, 1 and 2. In both molecules, rings A and B show 
chair conformations. The other rings show mixed forms 
between envelope and half-chair conformations with atoms in 
positions 8, 15 and 21 forming the flaps in rings C, D and E, 
respectively. Rings D and E of molecule 2 are disordered over 
two orientations, with occupancies of 0.557 (4) and 0.443 (4), 
which differ in the direction of the flap in ring E. In the crystal, 
molecules 1, as weU as the molecules 2, are linked by O — 
H- ■ O hydrogen bonds, forming chains parallel to the b axis. 

Related literature 

For the synthesis of 11-oxo oleanolic acid, see: Ruzicka et al. 
(1938). 
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Experimental 

Crystal data 

C29H44O2 
M, = 424.64 
Monoclinic, F2i 
a = 12.2678 (5) A 
b = 16.0544 (6) A 
c = 12.9903 (5) A 
^ = 104.448 (2)= 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2010) 
r„,i„ = 0.538, T„,^^ = 0.745 

Refinement 

R[F^ > 2a(F^)] = 0.038 

wR(F^) = 0.103 

5 = 1.04 

5293 reflections 

685 parameters 

31 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2477.55 (17) A" 
Z = 4 

Mo Ka radiation 
/X = 0.07 mm^' 
r = 100 K 

0.38 X 0.35 X 0.27 mm 



15485 measured reflections 
5293 independent reflections 
4654 reflections with / > 2a(I) 
Ri„. = 0.031 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„,„ = 0.22 e A"^' 

Ap„i„ = -0.18 e A"^ 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


03-H3-011' 


0.84 


2.04 (2) 


2.792 (2) 


148 (4) 


033-H33- ■ 041" 


0.84 


2.13 (2) 


2.921 (2) 


158 (4) 


Symmetry codes: (i) —a 


+ l,v-i, -z- 


H 2: (ii) ~x ^ 


-l.v + i-j + 1. 





Data collection; APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2010); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SIIELXL97 (Sheldrick, 2008); molecular graphics: modi- 
fled ORTEP (Johnson, 1965); software used to prepare material for 
publication: SHELXL97. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: FY2111). 
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3>ff-Hydroxy-28-norolea-l 2,1 7-dien-l 1 -one 

Werner Seebacher, Robert Weis, Johanna Faist, Robert Saf and Ferdinand Belaj 

1 . Comment 

Treatment of 11-oxo-oleanolic acid with potassium hydroxide in diethylene glycol at higher temperatures yielded the de- 
carboxylation product 3yS-hydroxy-28-norolea-12,17-dien-ll-one under formation of a conjugated double bond system. 
This neutral compound crystallized from hexane in form of prisms. The asymmetric vinit consists of two molecules 1 and 
2 (Fig. 1). Rings D and E of molecule 2 are disordered over two orientations (Fig. 3). The molecules 1 as well as the 
molecules 2 are intercoimected by hydrogen bonds to form chams parallel to the monoclinic b axis (Table 1). 

2. Experimental 

Potassium hydroxide (200 mg, 3.56 mmol) was added to 1.4 ml of diethylene glycol and stirred at 100°C. To the brown 
solution, U-oxooleanohc acid (480 mg, 1.02 mmol) was added and heated up to 220°C. The reaction mixture was stirred 
under reflux for 4 h at this temperature. After cooling to room temperature, the reaction mixture was brought to pH = 1 
(pH-paper) by addition of water and concentrated HCl. The precipitate was filtered by suction and washed with water. It 
was dissolved in chloroform and extracted twice with sodium hydroxide solution (2 N) and the organic phase was washed 
with water, dried over calcium chloride, filtered off and evaporated in vacuo. The residue was purified by use of CC over 
silica using ether as eluent. The product was recrystallized from hexane to give 180 mg (42%) of pale yellow prisms. 
Single crystals were obtained by slow evaporation of the solvent. M.p.: 197 - 200°C; Rf = 0.52 (ether), [ajn^" = +188.4°; 
[01546'° = +236.4°; (c = 0.154, CH3OH). 

IR (KBr): v = 3477 (w), 2953 (5), 2869 {s), 1648 (5), 1622 (5), 1590 (m), 1457 (w), 1386 (m), 1365 (w), 1323 (w), 1201 
(w) cm-'; UV (EtOH): 1 (log e) = 297 (4.817), 206 (4.327) nm. 

'H NMR (400 MHz, CDCI3, 24°C, in p.p.m.): d 0.69 (d, J = 11.7 Hz, IH, 5-H), 0.78 (s, 3H, 24-H), 0.87 (s, 6H, 29-H, 
30-H), 0.91-0.94 (m, IH, 1-H), 0.97 (s, 3H, 23-H), 1.02 (s, 3H, 26-H), 1.14 (s, 3H, 27-H), 1.15 (s, 3H, 25-H), 1.27-1.78 
(m, IIH, 2-H, 6-H, 7-H, 15-H, 19-H,21-H), 1.94-2.24 (m, 5H, 16-H, 19-H, 22-H), 2.38 (s, IH, 9-H), 2.76 (dt, J= 13.3, 
3.2 Hz, IH, 1-H), 3.20 (dd, J = 11.0, 5.0 Hz, IH, 3-H), 5.68 (s, IH, 12-H). 

"C NMR (100 MHz, CDCI3, 24°C, in p.p.m.): 8 15.61 (C-24), 16.81 (C-25), 17.59 (C-6), 18.14 (C-26), 18.46 (C-27), 
26.43 (C-15), 27.31 (C-2), 28.03, 28.63 (C-29, C-30), 28.07 (C-23), 28.54 (C-16), 29.23 (C-20), 29.91 (C-22), 33.82 
(C-7), 34.57 (C-21), 37.13 (C-10), 38.99 (C-19), 39.08 (C-4), 39.12 (C-1), 42.24 (C-14), 43.64 (C-8), 55.23 (C-5), 60.91 
(C-9), 78.76 (C-3), 119.99 (C-12), 125.33 (C-18), 141.64 (C-17), 158.40 (C-13), 200.76 (C-11). 

MS (ES+): m/z (%) = 425 [MH+] (100.0), 317 (2.0), 143 (3.9), 130 (10.5), 120 (12.5), 115 (33.6); C29H44O2 (424.67). 
HRMS (MALDl): calcd. for (C29H45O2) [MH^]: 425.3420; found: 425.3469. 

All NMR data were recorded using a Varian Unitylnova spectrometer 400 MHz; TMS was used as internal standard. 
For optical rotation measurements a 241 MC polarimeter (Perkin-Ebner) was used. A Varian MAT 711 mass spectrometer 
was used with 70 eV electron ionization (EI) and field desorption. HRMS was performed on a Micromass Tofspec. IR 
spectra were measured with a System 2000 FTIR spectrometer (Perkm-Ebner) and UV-visible spectra with a Lambda 17 
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spectrophotometer (Perkin-Elmer). 
3. Refinement 

Due to the absence of heavier elements the absolute structure of the chiral molecules could not be determined reliably 
from the data but is known from other triterpenes. The symmetry-equivalent reflections including 3538 Friedel pairs were 
averaged. 

The asymmetric unit consists of two molecules (1,2). In molecule 2 rings D and E are disordered over two orientations 
and were refined with site occupation factors of 0.557 (4) and 0.443 (4), respectively. The same anisotropic displacement 
parameters were used for three atoms and 'rigid bond' restraints were applied for the atoms of the disordered part. The 
equivalent bonds in this disordered part were restrained to have the same lengths. 

The other non-hydrogen atoms were refined with anisotropic displacement parameters without any constraints. 

The O — H distances were fixed to 0.84 A and the H atoms of the OH groups were refined with a common isotropic 
displacement parameter without any constraints to the bond angles. The H atoms of the tertiary C — H groups were 
refined with common isotropic displacement parameters and all X — C — H angles equal at a C — H distance of 1 .00 A. 
The H atoms of the CH2 groups were refined with common isotropic displacement parameters for the H atoms of the 
same group (or of the same ring in the disordered part, resp.) and idealized geometry with approximately tetrahedral 
angles and C — H distances of 0.99 A. The H atoms at C12 and C42 were put at the external bisector of the C — C — C 
angle at a C — H distance of 0.95 A. The H atoms of the methyl groups were refined with common isotropic displacement 
parameters for the H atoms of the same group (or for all the methyl groups in the disordered part, resp.) and idealized 
geometries with tetrahedral angles, enabling rotation around the C — C bond, and C — H distances of 0.98 A. 




Figure 1 

ORTEP plot (Johnson, 1965) of the asymmetric unit showing the atomic numbering scheme. The probability ellipsoids 
are drawn at the 50% probability level. The disordered part is drawn with open bonds for the fragment where the atoms 
have site occupation factors of 0.443 (4). 
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Figure 2 

Stereoscopic ORTEP plot (Johnson, 1965) of molecule 1 showing the atomic numbering scheme. The probability 
ellipsoids are drawn at the 50% probability level. 
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Figure 3 

Stereoscopic ORTEP plot (Johnson, 1965) of molecule 2 showing the atomic numbering scheme. The probability 
ellipsoids are drawn at the 50% probability level. The disordered part is drawn with open bonds for the fragment where 
the atoms have site occupation factors of 0.443 (4). 



3y?-Hydroxy-28 norolea-1 2,1 7-dien-1 1 -one 



Crystal data 

C29H44O2 
M, = 424.64 
Monoclinic, P2\ 
Hall symbol: P 2yb 
fl= 12.2678 (5) A 
16.0544 (6) A 
c= 12.9903 (5) A 
y5= 104.448 (2)° 
K= 2477.55 (17) A^ 
Z = A 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
(p and CO scans 

Absorption correction: multi-scan 

{SADABS; Bruker, 2010) 
r„,.„ = 0.538, r„,^ = 0.745 



F(000) = 936 

Z),= 1.138 Mgm-3 

Melting point = AlQ^ll, K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7273 reflections 

6* = 2.5-26.4° 

lA = 0.07 mm-i 

r= 100 K 

Block, pale yellow 

0.38 X 0.35 X 0.27 mm 



15485 measured reflections 
5293 independent reflections 
4654 reflections with / > 2a{I) 
i?i„t = 0.031 

Omax 26.5 , ^min 2.4 

/z = -15^15 
/c = -19^20 
/ = -16^14 
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Refinement 

Refinement on 

Least-squares matrix: full 

R[P > 2a(F^)] = 0.038 

w^(F2) = 0.103 

S= 1.04 

5293 reflections 

685 parameters 

31 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[o^(F„2) + (0.0597P)2 + 0.4012P] 

where /' = (F„2 + 2F/)/3 
(A/ct)„„ = 0.001 
Ap^ = 0.22 e 
Ap^ = -0.18eA-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > aiF^) is used 
only for calculating J?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


U- *IU 


CI 


0.56673 (19) 


0.70580 (14) 


0.9397 (2) 


0.0220 (5) 


Hll 


0.5212 


0.7438 


0.9722 


0.021 (5)* 


H12 


0.5384 


0.7097 


0.8615 


0.021 (5)* 


C2 


0.5519(2) 


0.61639 (15) 


0.9748 (2) 


0.0252 (5) 


H21 


0.5742 


0.6135 


1.0534 


0.029 (5)* 


H22 


0.4714 


0.6007 


0.9511 


0.029 (5)* 


C3 


0.6218 (2) 


0.55456(15) 


0.9297 (2) 


0.0254 (5) 


H31 


0.5922 


0.5534 


0.8507 


0.020 (3)* 


03 


0.61486 (16) 


0.47186 (12) 


0.96916(18) 


0.0397 (5) 


H3 


0.5463 (8) 


0.460 (2) 


0.960 (3) 


0.063 (8)* 


C4 


0.74744 (19) 


0.57634 (14) 


0.95482 (19) 


0.0208 (5) 


C5 


0.75942 (18) 


0.66913 (14) 


0.92399 (18) 


0.0177 (4) 


H5 


0.7260 


0.6715 


0.8455 


0.020 (3)* 


C6 


0.88191 (19) 


0.69683 (15) 


0.9390 (2) 


0.0226 (5) 


H61 


0.9164 


0.7073 


1.0153 


0.030 (5)* 


H62 


0.9253 


0.6522 


0.9147 


0.030 (5)* 


C7 


0.88569 (19) 


0.77608 (14) 


0.8752 (2) 


0.0232 (5) 


H71 


0.8529 


0.7643 


0.7990 


0.029 (5)* 


H72 


0.9652 


0.7924 


0.8836 


0.029 (5)* 


C8 


0.82157 (17) 


0.84966 (14) 


0.90925 (19) 


0.0197 (5) 


C9 


0.70127(17) 


0.81911 (13) 


0.91449(18) 


0.0172 (4) 


H9 


0.6611 


0.8087 


0.8386 


0.020 (3)* 


CIO 


0.69188 (18) 


0.73431 (14) 


0.97192(17) 


0.0179 (4) 


Cll 


0.63892 (18) 


0.89211 (15) 


0.94712(18) 


0.0205 (5) 



Occ. (<1) 
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Ull 


A 11/1 ^\ 

(j.j /41 1 (14) 


A O O C AA / 1 1 \ 

u.dojuy (11) 


I.OUj /j (i j) 


A A'^ /.^ \ 
0.0282 (4) 


C12 


0.65632 (19) 


A A /I A\ 

0.97442 (14) 


A AAC^I /I 0\ 

0.90521 (18) 


A A'lAA /C\ 

0.0209 (5) 


TT1 ^ 1 

H121 


0.6089 


1 A 1 O C 

1.0185 


A A 1 Z'O 

0.9163 


A AOA 

0.020 (3)* 


Cli 


0./34/6 (lo) 


0.yyz04 (14) 


A 1 AO (\Q\ 

0.8M98 (18) 


A A1 A/C /C\ 

0.0196 (3) 


C14 


A OAOTO /I 0\ 

O.oOo/s (18) 


A AOO^T /I /1\ 

0.92267 (14) 


A OlylA^ /1A\ 

0.82496 (19) 


A A 1 AA / C\ 

0.0199 (5) 


C15 


0.92351 (19) 


0.96124 (15) 


0.8247 (2) 


0.0259 (5) 


XJ1 CI 


0.9596 


0.9824 


A OA/CO 

0.896/ 


r\ AO/C /'c\* 
0.026 (5)^ 


XJ1 CO 

rll jz 


0.9 /zy 


A o 1 nn 
u.y i / / 


A OA/TO 

U.oUoS 


U.Uzo (J) 




noil/: 

0.9i 16 (z) 


1.03z3U (15) 


U. /43U (z) 


U.Uzoj (o) 


H161 


0.9854 


1.0601 


0.7537 


A AO /' /'/'\ sfc 

0.036 (6)* 


TT1 Z''^ 

H162 


A O OOO 

0.8888 


1 AAAC 

1.0095 


A /'T^A 

0.6720 


A AO Z" /Z'\* 

0.036 (6)* 


CI / 


0.6Z3S' (Z) 


1 AAC 1 T / 1 C\ 

l.UVM / (O) 


0. /39d (z) 


0.0269 (j) 




A '7/1 aTz: /I o\ 


l.U/ /M (14) 


A Q 1 -2 TO /I A\ 

O.oi3/z(iy) 


U.02zl yp) 


C19 


0.6686 (2) 


1.14449 (14) 


A OCA /''^\ 

0.8350 (2) 


A AO /I /' C \ 

0.0246 (5) 


H191 


0.6638 


1.1395 


A A A AT 

0.9097 


A AOA /'/'\sfc 

0.039 (6)* 


T T 1 


A C A^ C 


1 1 n A 

i.i33y 


A TOOA 

0. /o89 


A AOA /z;\* 
0.039 (6)^ 


C20 


0.7025 (2) 


1.23423 (15) 


0.8162 (2) 


A AOAC / 

0.0295 (6) 


C21 


0.7361 (2) 


1.23658 (17) 


ATI AZ" 

0.7106 (2) 


A AO C C /Z'\ 

0.0355 (6) 


Hz 11 


0.7563 


1 OA -1 /I 

1 .2944 


0.6963 


A AC 1 /T\* 

0.051 (7)^ 


Hzlz 


0.6708 


1 1 AT 

1.2197 


0.6526 


A AC 1 /TX sk 

0.051 (7)* 


Czz 


A 0"f C A /'^\ 

0.8354 (2) 


1 1 TA 11 /I '7\ 

1.17911 (17) 


A T 1 A^ /0\ 

0.7106 (2) 


A AO £1 £1 { £1\ 

0.0366 (6) 


H221 


A O /I AT 

0.8407 


1 1 T 1 A 

1.1710 


0.6365 


A A y1 O /Z'\* 

0.048 (6)* 


H222 


A AAC7 

0.9U57 


1 '^f\£^ A 

I.z0o4 


0.7504 


0.048 (6)* 


C23 


A OAAA /'^\ 

0.8009 (2) 


A C 1 AO A /I C\ 

0.51984 (15) 


A oo An /'^\ 

0.8847 (2) 


A AOOA /C\ 

0.0280 (5) 


H231 


A OOT A 

0.8830 


A CO CI 

0.5251 


A AA^O 

0.9068 


A AO O /C\:k 

0.038 (5)* 


H232 


A /I A 

0.7740 


0.5367 


0.8102 


A AOO /'C\^ 

0.038 (5)* 


H233 


A nnc\£i 

V.//9o 


A /t ^ 1 O 

0.4618 


0.8926 


A AO O /CA * 

0.038 (5)^ 


C24 


A OACA /1\ 

0.8059 (2) 


0.55615 (17) 


1 AT 1 1 

1.0711 (2) 


A AOA 1 i £1\ 

0.0301 (6) 


H241 


A O 1 AO 

0.8103 


A AC\C^ 

0.4956 


1 AO AO 

1.0808 


A AO O /C\* 

0.038 (5)* 


H242 


0.7626 


0.5802 


1.1178 


A AOO /C\rfs 

0.038 (5)* 


H243 


A OO^A 


O.J /9 / 


1 AOOO 

1.0888 


A AO O /C\* 

0.038 \py 


C25 


A AC /ON 

0.7305 (2) 


A T/ITIC /1 C\ 

0.74225 (15) 


1 AA/ICA /1A\ 

1.09450 (19) 


A AO C C ( C\ 

0.0255 (5) 


H251 


A -0 1 ^O 

0.7163 


A OAA 1 

0.7991 


1 11 cc 

1.1155 


A AO 1 //I \* 

0.031 (4)* 


H252 


0.8111 


A TO A A 

0.7300 


1.1183 


AA01 { A\is. 

0.031 (4)* 


H2D3 


A /CO O /I 

0.6884 


0. /Oz / 


1 1 T71 

1.12/2 


A AO 1 

0.031 (4)^ 


L2o 


A OOAC /0\ 

0.8895 (2) 


A OOAC** /I zr\ 

0.88082 (16) 


1 A 1 AA /'^X 

1.0190 (2) 


A AOTA /C\ 

0.0270 (5) 


T TO 1 

H2ol 


A O O Ol 

0.8883 


A OT O 1 

0.8383 


1 ATI A 

1.0729 


A AOA /CA* 

0.039 (5)* 


H262 


0.8558 


0.9324 


1.0371 


A AOA / C\-M. 

0.039 (5)* 


H2o3 


0.96 /4 


A O A 1 C 

0.891 J 


1 A1 

1.016j 


A AOA /C\* 

0.039 (5)^ 


Ull 


0.75315 (19) 


0,89320 (15) 


ATI ATI /I A\ 

0.71071 (19) 


A AOOO /C\ 

0.0222 (5) 


H271 


0.6876 


A O C O C 

0.8585 


A T 1 1 1 

0.7113 


A AOA //I \ sfe 

0.030 (4)^ 


H272 


0.8075 


0.8606 


0.6834 


A AO A / yl \ rfs 

0.030 (4)* 


H2/3 


0. /29l 


0.941 / 


A /T/T/IA 

0.6649 


A AO A / /I \* 

0.030 (4)^ 


C29 


0.6023 (2) 


1.29271 (16) 


0.8107(2) 


0.0344 (6) 


H291 


0.6256 


1.3504 


0.8035 


0.039 (5)* 


H292 


0.5763 


1.2871 


0.8758 


0.039 (5)* 


H293 


0.5410 


1.2780 


0.7492 


0.039 (5)* 


C30 


0.8008 (3) 


1.26177 (18) 


0.9081 (3) 


0.0438 (8) 
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T T1 r\ 1 

H3U1 


0.8598 


1 O 1 A 1 

1.2191 


A A1AA 

0.9209 


A AC 1 * 

0.051 (5)^ 




HiOz 


U. / /40 


1.2o94 


A ATI C 

0.9/25 


A AC 1 /C\* 

0.051 (5)^ 




TT1 /\0 

H303 


0.8315 


1.3145 


A OOAT 

0.8897 


AAC1 /C\A 

0.051 (5)* 




C31 


0.3809 (2) 


A AT*^ AO /i A\ 

0.97248 (14) 


A A'JO AO /I A\ 

0.43848 (19) 


A AT'TT /C\ 

0.0227 (5) 




rij i 1 




A AO A n 

0.934 / 


0.4300 


A AOO ( 

0.0z9 (5 y 




H312 


0.3126 


0.9506 


0.3881 


A A'lA /C\^ 

0.029 (5)* 






0.405 / (Z) 


1.0j9j3 (O) 


A A AO A'^ /"\ CV\ 

0.4024z (19) 


0.0243 (5) 






A /I TOO 

U.4 /oz 


1.0 /9 / 


0.4495 


A AIA ( ^\'^ 

0.030 (5 y 




riizz 


A /I 1 /TO 


l.Ujoz 


0.3z9z 


A A'2A /^A* 

0.030 (5 y 






A 1 1 1 /I 

0.3134 (z) 


1 ^ '~\ ^ A^ t ^ A\ 
l.izl4z (14) 


A Af\A ni / 1 A\ 

0.404/3 (19) 


A AT IT { Z\ 

0.0232 (5) 




H331 


0.2435 


1 AAO^ 

1.0986 


0.3559 


A AT 1 / /I \sk 

0.031 (4)* 




U33 


0.33349 (lo) 


1 1 C\C\C\A /I A\ 

1.19994 (10) 


A 'J £i^ AC /I A\ 

0. 36145 (14) 


A A1 AA f A\ 
0.0300 (4) 




H33 


A ion /''^\ 

0.387 (2) 


1.225 (2) 


0.402 (2) 


A f\£L1 /0\ sts 

0.063 (8)* 




C34 


A '^OO'll /IAN 

0.28831 (19) 


1.12850 (14) 


A CI ylOA /I A\ 

0.51480 (19) 


A ATA/1 /C\ 

0.0204 (5) 




C35 


0.26916 (17) 


1.03865 (13) 


A CC? 1 A /I 0\ 

0.55319 (18) 


AA101 / A\ 

0.0181 (4) 




H35 


0.2014 


1.0179 


A AC\f\ A 

0.4994 


A ATI 

0.031 (4)* 




C36 


0.2348 (2) 


1.03607 (14) 


0.65826 (19) 


A ATTO f C\ 

0.0228 (5) 




H3oi 


0.3018 


1 A/l CA 

1.0450 


A n\ OA 
0, /180 


A A'3 1 

0.031 (5)^ 




H3oz 


A 1 OAT 

0.180z 


1 AO 1 T 

1.0812 


A /^CAO 

0.6598 


A AT 1 /C\* 

0.031 (5)^ 




C37 


A 1 O 1 O /'T\ 

0.1818 (2) 


A ACT 1 C /I C\ 

0.95215 (15) 


0.6708 (2) 


A ATT O I C\ 

0.0228 (5) 




ri3 /i 


0.1i3z 


n A/i ^ 1 

U.y451 


O.Olz3 


A A'2'2 /'C^* 

0.033 (5) 




H3 /z 


A 1 COC 

0.1D8d 


A AdA 

0.9520 


A OC 

0. /385 


A A'3 1 /"CX* 

0.033 (5)^^ 




C3o 


A '^/CAA 1 /I 0\ 

0.ZO091 (18) 


A onn An /i yi\ 
0.0 / /4 / (14) 


A /^TAOA /I 0\ 

0.6 /0z9 (18) 


A A 1 A/C i Z\ 

0.0196 (5) 




C3y 


0.313o3 (1 /) 


A OOCTO /I A\ 

0.885 /8 (14) 


0.5 /250 (1 /) 


A AIT/: i A\ 

0.01 10 (4) 




TTT O 

H39 


A /I A'^ 

0.2492 


0.8762 


A CAA'^ 

0.5092 


A A*! 1 / A\-At 

0.031 (4)* 




C4U 


{).ibZZ4 (1 /) 


A A'n/IA /I A \ 

0.9 /260 (14) 


0.551 /8 (1 /) 


AAIT-I i A\ 
0.01 /4 (4) 




C41 


A mine /1A\ 

0.39175 (19) 


0.81162 (14) 


A CTTIzT /I A\ 

0.57326 (19) 


0.0222 (5) 




r^/i 1 
U4i 


0.4oj2j (14) 


0.815 /y (10) 


0.55101 (15) 


0.02 15 (4) 




C4z 


0.3518 (2) 


0.73038 (15) 


A ^A1 O /'^X 

0.6013 (2) 


0.0329 (6) 




H421 


0.3924 


0.6822 


0.5903 


A ATI 

0.031 (4)* 




C43 


0.2621 (2) 


A TIA'JA /I 

0. /1939 (15) 


0.6414 (Z) 


0.0306 (6) 




/I /I 
C44 


A 1 A 1 A 

0.1919 (2) 


A TAO O C / 1 C\ 

0.79335 (15) 


0.6609 (2) 


A AT C 1 /CX 

0.0251 (5) 




C45 


0.161 (2) 


A T^AA /I 1 \ 

0.7699 (11) 


0.764 (2) 


0.032 (2) 


A ccn A\ 

0.557 (4) 


H451 


A TJ 1 1 

0.2311 


A ncr\n 

vJ59/ 


A O 1 AT 

0.8192 


A AT 

0.036 (6)* 


A C C? / A\ 

0.557 (4) 


TU/I CO 

H4DZ 


A 1 T^A 

0.12z9 


A O 1 01 

0.8183 


0. /8/2 


A A1 /C //C\* 

0.036 (6)* 


A CC? ^ A\ 

0.55 / (4) 


C4o 


A AO/1 O /"I '7\ 

0.0848 (1 /) 


A /CA/I ■3/1 A\ 

0.6943 (10) 


0. /58 (2) 


A A/l '3 A /"I A\ 

0.0439 (19) 


0.55 / (4) 


TJ A C 1 

H4ol 


A A1 OA 

0.0180 


A ^ATC 

0.69/5 


0.6y /4 


A A1 /: 

0.036 (6)^^ 


A zzn f A\ 
0.55 / (4) 


H4o2 


0.0603 


A ZTO A 

0.6869 


A OO C A 

0.8250 


A AT/: /'/:\A 

0.036 (6)^ 


0.557 (4) 


C4/ 


0.1661 (/) 


0.6252 (6) 


A n A^n in\ 
0. /43 / (/) 


A A'3 /: C / 1 0\ 

0.0365 (18) 


A zzn i A\ 

0.55 / (4) 


C4o 


0.2400 (/) 


A £'3 O 

0.6352 (6) 


A /CO 1 T /'7\ 

0.681 / (/) 


0.0259 (16) 


0.55 / (4) 




A O AAA /C\ 

0.3009 (5) 


A Z£i^£, t A\ 

0.5626 (4) 


A /CCT1 

0.6522 (5) 


0.02 /8 (12) 


A C CT ^ A\ 

0.55 / (4) 


H491 


0.3782 


0.5622 


0.6989 


A A/'T /T\rfs 

0.062 (7)* 


0.557 (4) 


H4yz 


A "3 ATI 
0.30/3 


U.J lU/ 


0.5 /84 


A A/CO /T\* 

0.062 ( /)^ 


0.55 / (4) 


C50 


0.247 (2) 


0.476 (3) 


0.6595 (16) 


0.0299 (9) 


0.557 (4) 


C51 


0.2104 (4) 


0.4726 (3) 


0.7625 (4) 


0.0316(11) 


0.557 (4) 


H511 


0.1750 


0.4179 


0.7676 


0.062 (7)* 


0.557 (4) 


H512 


0.2776 


0.4772 


0.8230 


0.062 (7)* 


0.557 (4) 


C52 


0.1282 (6) 


0.5408 (4) 


0.7713 (6) 


0.0375 (14) 


0.557 (4) 
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sup-7 



supporting information 



T TCI 1 

H5zl 


A ACT A 

0.0539 


A O A 

0.5280 




0.062 (7)* 


A C C? ^ A\ 

0.557 (4) 


Hdzz 


A 1 1 n 1 


0.5422 


A O A AC\ 

O.o44y 


A A^O 

0.062 ( ly 


0.55 / (4) 


C53 


A ITAA 

0.1790 (2) 


1.17875 (16) 


A CAAO /T\ 

0.5008 (2) 


0.0306 (6) 




H531 


A 1 O vl 


1 AA 

1.2300 


A /I ^ 1 C 

0.4615 


A AT T /y1 \* 

0.033 (4)* 




H53z 


0.1676 


1 1 AT O 

1.1928 


A C7AO 

0.5708 


A AT T //I \ A 

0.033 (4)* 






All d 


1.1454 


A /I 1 1 

0.4613 


A AT T //I \* 

0.033 (4)^ 




C54 


0.3818 (2) 


1.17710 (15) 


0.5922 (2) 


A A*** A A /C\ 

0.0249 (5) 




H541 


A T TAT 

0.3797 


1.2356 


0.5701 


A AT/' //INrfs 

0.036 (4)* 




T TC A 


A /I C C 1 

(J. 4551 


1 1 d 1 

1.1531 


A C A 1 A 

0.5919 


A AT £. / /I \ A 

0.036 (4)^ 




H^43 


A 1 T A1 

0.3 /03 


1 1 T 
1.1 /3 / 


A ^£iA 1 

0.6641 


A AT //I \* 

0.036 (4)^ 




C55 


0.47564 (18) 


A AA1 0 1 /I C\ 

0.99181 (15) 


0.6325 (2) 


0.0237 (5) 




H551 


0.5144 


0.9395 


0.6576 


A AT A / /I \ rfs 

0.029 (4)* 




H552 


(\ A C A 

0.4614 


1 AT^ C 

1.0225 


A ZTAI 1 

0.6931 


A ATA / /I \ A 

0.029 (4)* 






O.jzzo 


1.0256 


A CAOA 

0.5980 


A AO A \ * 

0.029 (4)^^ 




C56 


0.3544 (2) 


0.87866 (16) 


A TTCTO /I A\ 

0.77538 (19) 


A ATOT /CA 

0.0287 (5) 




H561 


0.4030 


0.9272 


0.7761 


AA/11 /'C\* 

0.041 (5)* 




H562 


A O A AT 

0.3993 


0.8276 


A TOAA 

0.7809 


A A y1 1 /C\* 

0.041 (5)* 




HDoi 


A ■I 1 AA 

0.3199 


A OO 1 A 

0.8819 


0.835 / 


A C\A 1 

0.041 (5)^^ 




C57 


A A O /I T /■'^X 

0.0847 (2) 


A TAC 1 T /I 

0.79513 (17) 


0.5679 (2) 


A AT T 1 /TA 

0.0371 (7) 




TTC7 1 

H571 


A (\C £. A 

0.0564 


0.7383 


A C 1 

0.5521 


A A /IT /C\* 

0.047 (5)* 




H572 


A 1 AOA 

0.1029 


A O 1 A 1 

0.8191 


A CC\A O 

0.5048 


A A/n /C\sfe 

0.047 (5)* 




Hd li 


A AO^A 

0.0269 


A OTAO 

0.8292 


A cono 
0.58/8 


A Ayn 

0.04/ (5)^^ 




C59 


0.1462 (6) 


A A /' A n / A\ 

0.4640 (4) 


0.5643 (5) 


A ACTT /I 

0.0533 (17) 


0.557 (4) 


T Tcn 1 


A 1 T'Ti 

0.1723 


A A C AA 

0.4599 


A A A A 1 

0.4991 


0.066 (6)* 


0.557 (4) 


H592 


A AACA 

0.0950 


A C 1 1 ^ 

0.5116 


A f COA 

0.5589 


0.066 (6)* 


0.557 (4) 




A 1 AiC -1 

0. 1064 


A /I 1 O O 

0.4128 


A CTJ A 

0.5 /39 


A A/;/: 
0.066 (6)^ 


0.55 / (4) 


C60 


0.3364 (7) 


A /I AAA / /I \ 

0.4090 (4) 


0.6623 (8) 


A ACT /T\ 

0.057 (2) 


0.557 (4) 


H601 


A A A AT 

0.4007 


A /I 1 O O 

0.4188 


A TTl 1 

0.7231 


0.066 (6)* 


0.557 (4) 


rioUz 


0.3615 


A /1 1 1 1 
U.4ill 


A ^a^A 
0.5964 


0.066 (6) 


0.55 / (4) 


H603 


0.3040 


0.3541 


0.6692 


0.066 (6)* 


0.557 (4) 


C75 


A 1 C 1 /O \ 

0.151 (3) 


0.7840 (15) 


0.765 (3) 


A ATT /T\ 

0.032 (2) 


A A A1 / A\ 

0.443 (4) 


xnc 1 
H/M 


0.2144 


0. /yi2 


0.0284 


A AT £. 

0.036 (6)^ 


0.443 (4) 


H/DZ 


A AOOO 

o.oyzy 


O.o2oo 


0. /o / J 


0.036 (6)^ 


0.44o (4) 


C76 


A 1 A 1 {'^\ 

0.101 (z) 


0.6971 (13) 


0.764 (3) 


A A /I T A /I A\ 

0.0439 (19) 


A A A1 

0.443 (4) 


T jn n 1 


A A 1 OO 

0.0183 


A TAT7 

0.7037 


A T? AO 

0.7393 


A AT £^ 

0.036 (6)* 


A A A1 / A\ 

0.443 (4) 


H76z 


All 

0.1167 


0.6789 


A OT AA 

0.8390 


A AT ^ /^\* 

0.036 (6)* 


0.443 (4) 


C/ / 


U.liZZ (o) 


0.o2jo ( /) 


A n(\ 1 A 

U. /U14 (5 ) 


A AIA^ /'I 0\ 

0.0305 (19) 


A A A '7 ^A\ 

U.443 (4) 


C/o 


A O 1 AA /A\ 
0./109 (9j 


0.6345 (8) 


0.64 /2 ( /) 


A A 1 AC /I 

0.0195 (16) 


A /I yl T //I ^ 

0.443 (4) 


C79 


A /' Ar\ /TA 

0.2649 (7) 


0.5606 (5) 


0.6046 (6) 


A ATT? /I C\ 

0.0277 (15) 


A A A / A\ 

0.443 (4) 


TTTA 1 

H791 


0.2351 


A CC7A 

0.5579 


0,5265 


0.062 (7)* 


A A A'^ / A\ 

0.443 (4) 


H/yz 


0.34 / 1 


A CTAA 
0.5 /OO 


A 1 AC 

0.6195 


0.062 ( /)^ 


A A i A\ 

0.443 (4) 


C80 


A ^ >1 /T \ 

0.243 (3) 


A A no / A\ 

0.478 (4) 


0.653 (2) 


A ATAA /A\ 

0.0299 (9) 


A A A'^ / /I \ 

0.443 (4) 




A 1 1 O /I 

0. 1 1 84 (6) 


A Anno iA\ 
0.4/08 (4) 


0.648 / (6) 


AAIA^ 

0.0394 (15) 


A AA"^ fA\ 

0.443 (4) 


H811 


0.0737 


0.4752 


0.5741 


0.062 (7)* 


0.443 (4) 


H812 


0.1029 


0.4158 


0.6764 


0.062 (7)* 


0.443 (4) 


C82 


0.0838 (7) 


0.5386 (5) 


0.7140 (8) 


0.0408 (18) 


0.443 (4) 


H821 


0.1072 


0.5225 


0.7899 


0.062 (7)* 


0.443 (4) 


H822 


0.0006 


0.5427 


0.6941 


0.062 (7)* 


0.443 (4) 
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sup-8 



supporting information 





c\ '^n cc\ /'0\ 

0.2759 (8) 




0.4065 (4) 




0.5871 (8) 


A AC 1 

0.051 (z) 


0.443 (4) 


H891 


0.2724 




0.3533 






0.6232 


0.066 (6)* 


A A A ^ / A\ 

0.443 (4) 


H892 


0.3525 




0.4155 






0.5796 


0.066 (6)* 


0.443 (4) 


H893 


0.2234 




0.4053 






0.5165 


0.066 (6)* 


0.443 (4) 


C90 


0.3167 (7) 




0.4700 (5) 




0.7668 (6) 


0.0491 (19) 


0.443 (4) 


T-TQm 
tiyVL 


0.3058 




0.5193 






A QA7A 
U.oU/O 


A AAA CA\* 
U.UOO (O) 


A AA'2 C/l^ 
U.443 (4) 


H902 


0.3961 




0.4660 






0.7655 


0.066 (6)* 


0.443 (4) 


H903 


0.2951 




0.4200 






0.8001 


0.066 (6)* 


0.443 (4) 


Atomic 


displacement parameters (A- 


























JJ12 






CI 


n ni CO /'I 1 \ 
U.UiJ J i j 


A AO 1 A 
U.UZ14 




U.UZV J 


(13) 


A AA 1 o 


A AAC? fCi\ 

O.OOj / (9) 


A AAOO /'A\ 

0.0022 (9) 




n ni M 1 ^ 

O.Uly / 


A AO/1 1 


(IZ) 


U.Uooz 


(14) 


f\ f\f\^ ^ /'I HA 


A AAO 1 /'I A\ 

0.0091 (10) 


A AA/1 0/1 A\ 

0.004o (10) 




U.Uz45 (Izj 


A AOA/1 






(13) 


A AA1 /I /I A\ 

— ll.UUi4 (iU) 


A AATO /I A\ 

0.00 /o (10) 


A AA/l 'J /I A\ 

0,0043 (10) 


yji 


U.0z9o (lUJ 


A AO /I A 

O.Uz44 


CI (\\ 

(lU) 


U.UOoj 


(14) 


A AA'IA /'0\ 

— U.UUzO (o) 


A A 1 A A { 1 (W 

0.0190 (10) 


A A 1 1 ^ /CW 

0.01 Id (9) 


C4 


U.UzUy (11) 


A A 1 T /I 

O.Ul /4 






(12) 


A AA1A /C\\ 


A AAOO /A\ 

O.OOoz (9) 


A AA/CA /'A\ 

O.OOoO (9) 


CD 


A A1/1Q /'1A\ 

u.ui4y (iu) 


A A1 'TT 


(lU) 


n 0900 


(11) 


A AAOO /'0\ 


A AA/1 n (Q\ 

0.004/ (o) 


A AA1 T /'OA 

0.001 / (9) 


Co 


AAI'J/I /1A\ 

U.Ulj4 (lUj 


A AO 1 A 

U.Uz 14 


C1 1 A 


0 01'9'7 


(13) 


A A A A O /A\ 

0.0043 (9) 


A AA/1 '5 /A\ 

0.0043 (9) 


A AA/1 1 /I A\ 

0.0041 (10) 


c/ 


f\ r\l /I A\ 
U.Uij4 (iU) 


A AO 1 0 

U.Uz 18 


C1 1 ^ 


0 01^^ 


(14) 


A AA 1 1 /A\ 


A AATA /A\ 

0.00/9 (9) 


A A A 11 / 1 A\ 
0.0013 (10) 


Co 


A AAOl /'OA 

u.uuyj (9) 


A A1 o/; 

u.uiyo 


CI 1 ^ 


0 097^ 
U.UZ / 3 


(12) 


A AAA/C /^0\ 

— U.UUUo (5J 


A AAA/I {C\\ 

—0.0004 (9) 


A AA 1 O /A\ 

—O.OOlo (9) 


C9 


AA10Q/'1A\ 
U.UiZO {IV) 


A A1 

u.uioy 


CI ^^ 
(lU) 


O 0909 
U.UZUZ 


(11) 


A AAAC /C>\ 

O.OOOd (o) 


A AA1 1 /'0\ 

0.0011 (o) 


A A A 1 O /0\ 

—0.0012 (8) 


ClU 


U.U14J (lUj 


A A1 00 
U.UlOO 


ci n\ 
(10) 


O 01 QO 


(11) 


A AA1 C /'0^ 

0.00 ID (o) 


A A An /o\ 
0.003z (o) 


A AA1 1 /A\ 
0.0011 (9) 


Cll 


A A1 AA 

U.UioU (lOj 


A AOA^ 


CI 1 "1 


0 0940 


(11) 


A AA1 A /C\\ 

O.OOiU {y) 


A AAII /A\ 

0.003z (9) 


A AA1 £i /A\ 

—O.OOlo (9) 


Ull 


A AO C3 /C>\ 
U.0/3J (8) 


A AO'5 T 

U.UzJ / 


18) 


0 010^ 


(10) 


A AA/l T /''7'\ 
0.004/ {/) 


A A 1 (Q\ 

0.01j9 (o) 


A AAA/; /'OA 

O.OOOo (o) 


Clz 


AAIO^ /1A\ 

u.uiyj (^v) 


A A1 
U.Ul /4 


C1 1 ^ 


0 09A7 


(12) 


A AAIQ /'0^ 

0.003 o (y) 


A C\(V1A (Ci\ 

0.0034 (9) 


A AA1 0 /OA 

—O.OOlo (9) 


C13 


A (\ \ AC /1A\ 

U.U140 (ID) 


A A1 OO 
U.UlOZ 


CI 1 ^ 


A 0990 


(11) 


A AA1 '> /A\ 

-0.0013 (9) 


—0.0028 (8) 


A A A 1 T / A\ 

—0.0017 (9) 


C14 


A A 1 O O /I A\ 

U.Ulz8 (lUj 


A A 1 

U.U18 / 


CI fW 
(lU) 


0 09/=i8 
U.UZOo 


(12) 


A AAAT /A\ 

—0.0003 (9) 


0.0026 (9) 


A A AT A /C\\ 

-0.0039 (9) 


CiD 


A A1 /I A /"I A\ 


A AO /I A 

U.Uz44 


CI 9^ 
(IZ) 


0 0174 


(14) 


A AA 1 n i^Ci\ 

—0.001 / (y) 


A AAIO ( \ (W 

0.0032 (10) 


A AA/1 1 /"I 1 A 

0.0043 (11) 


Clo 


A A1 QO /! 1 ^ 
U.UlOO (llj 


A Aon 
U.Uzj / 


CI ')^ 

(IZ) 


0 0J.1 S 


(15) 


A AA90 /I A^ 

— O.OOzo (10) 


A AA^^ /! CW 

O.OOjj (10) 


A AA/1 O /I 1 A 

0.0049 (1 1) 


Ci / 


A AO O O / 1 0\ 

v.vZZZ (Iz) 


A AO AO 

u.uzuy 


C1 1 ^ 


O OK9 
U.Uj jz 


(14) 


A A AO /I /I A\ 

— 0.00z4 (iO) 


A AAO C / 1 A\ 
0.0023 (10) 


A AA1 1 /■! AA 

0.0011 (10) 


Clo 


A A1 OA /■! 1 A 

u.uiyu (11) 


A A1 nc 
U.Ul /o 


CI 1 ^ 


0 09'^S 
U.UZ Jo 


(12) 


A A ATI /A\ 

— O.OOzi (9) 


A AA 1 n /A\ 

—0.001 / (9) 


A AAO 1 /■A\ 

—0.0021 (9) 


C19 


0.0226(11) 


0.0186 


CI 1 ^ 


0.0295 


(13) 


A AAA 1 

—0.0001 (9) 


A AAA"? /■ 1 (\\ 

0.000 / (10) 


A AAO 1 /I AA 

—0.0021 (10) 


C2U 


0.0239 (12) 


0.0182 


C1 1 ^ 


0.0395 


(15) 


A AAA/i /"I A^ 

— O.OOOo (10) 


A AA^ 1 /1 1 ^ 

— O.OOM (11) 


A AA90 /1 AA 

—0,0029 (10) 


Czl 


0.0318 (14) 


0.0232 


ci '?^ 
(13) 


0.0480 


(17) 


A A A 1 O / 1 1 \ 

— O.OOlo (11) 


A AA1 1 / 1 0\ 

0.0033 (12) 


A AAOO /I OA 

0.0082 (12) 


Cz2 


0.0328 (14) 


0.0273 


CI 

(13) 


0.0506 


(18) 


A AA 1 T / 1 T\ 

-0.0017 (12) 


A A1 1A 

0.0119 (13) 


A AATA /I 0\ 

0.0079 (12) 




0.0313 (13) 


0.0181 


C1 1 ^ 


0.0371 


(15) 


A AAl 1 CI A\ 

U.UU31 (lU) 


U.U131 (11) 


A AA'i A C1 A^ 

\).\)\)5\) (10) 


Cz4 


0.0280 (12) 


0.0301 


CI 

(13) 


0.0323 


(14) 


A AAT^ CI 1 A 
U.UU / J (11) 


A AAQA CI A\ 
U.UUoU (lU) 


A A 1 AO C 1 1 ^ 

U.U1U8 (11) 


C25 


0.0252 (12) 


0.0266 


(12) 


0.0239 


(12) 


A A A /I O /I A\ 

0.0048 (10) 


A A A /I T / I A\ 

0.0047 (10) 


A A A 1 C / 1 A\ 

—0.0015 (10) 


Czo 


0.0195 (11) 


0.0234 


(12) 


0.0322 


(13) 


A AAO ^ / 1 A\ 

—V.VVZ4 (lU) 


A AA /I A\ 

—0.0043 (10) 


A AAAO / 1 A\ 

— O.OOOz (10) 


Cz/ 


0.0194(11) 


0.0206 


(11) 


0.0267 


(12) 


A AAAA CA\ 
U.OUUy (9) 


A AAC7 (C^\ 

0.005 / (9) 


A AAOA CA\ 

—\j.WZV (9) 


Cz9 


0.0310(14) 


0.0204 


(12) 


0.0451 


(16) 


AAA01 

O.UUzl (11) 


A AA'5 A / 1 0\ 

—\).\)\)iV (Iz) 


A AAA/: / 1 1 \ 

-0.0006 (11) 


C3U 


0.0352 (15) 


0.0260 


(13) 


0.058 (2) 


A A A 1 A / 1 0\ 
— U.UUlU (1/) 


A A10£ /I /l\ 

— O.Ulz6 (14) 


A AAOO / 1 T \ 

— U.UU8z (13) 


C31 


0.0256(11) 


0.0195 


(11) 


0.0245 


(12) 


-0.0029 (10) 


0.0090 (9) 


-0.0028 (9) 


C32 


0.0255 (12) 


0.0222 


(11) 


0.0261 


(12) 


-0.0029 (10) 


0.0079 (10) 


0.0014 (10) 


C33 


0.0228 (11) 


0.0194 


(11) 


0.0242 


(12) 


-0.0043 (9) 


-0.0002 (9) 


0.0030 (9) 


033 


0.0358 (10) 


0.0218 


(9) 


0.0288 


(10) 


-0.0029 (8) 


0.0014 (8) 


0.0079 (7) 


C34 


0.0181 (10) 


0.0157 


(10) 


0.0251 


(12) 


0.0013 (9) 


0.0011 (9) 


0.0008 (9) 
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Co J 


U.Uizj (iU) 


A Ai n^^ /"1 1 \ 
U.Ul lb (11) 


A AO 10 /I 1 ^ 
U.Uzlz (11) 


A AA 1 1 iQ\ 

—U.UU 11 (o) 


A AA 1 A /OA 

— U.UU14 (o) 


A AAAO /OA 

— U.UUUo (o) 




U.UzJO (iz) 


AA10A/I1^ 

U.Ulo9 (11) 


A AO^ 1 / 1 '3 ^ 

U.Uz61 (13) 


A AA/1 C /A\ 

U.UU4D (y) 


A AA/^A / 1 AA 
U.UU6y (lU) 


A AAAO /AA 

—U.UUU / (y) 


C3 / 


(j.uzuy (ii) 


A AOAC / 1 1 \ 

U.OzUj (11) 


A AO AO / 1 O \ 

u.ozyz (13) 


A AA'3/; tew 

U.0U36 (y) 


A A 1 AiC / 1 AA 
0.U1U6 (lU) 


A AAAA /I AA 
U.uuoy (lU) 


Coo 


A A1 {MW 
U.Ul /Z (lU) 


A AI oi ^^^\ 
U.Uiyi (11) 


A AOO 1 /"I 0\ 
\}.\)ZZi (l-i) 


A AAIA few 

U.UU3U (y) 


A AA/1 C /OA 

U.UU4D (y) 


A AAOC /OA 




A A 1 Q Q /" 1 A^ 


A A 1 A^ 

U.Ul /y (lu) 


A AOAA ^^ A\ 

U.UzUU (11) 


A AAAC fCi\ 

— u.uuuD (y) 


A AAO 1 /OA 

(o) 


A AA 1 O /OA 

— U.UUl z (y) 


C4(J 


A A 1 '3 A /I A\ 
U.Ul jy (iUj 


A A 1 /I A\ 

U.U163 (lU) 


A AO A/^ / 1 1 \ 

\j.y)Mb (11) 


A AAAA {Q\ 

—^.WW (o) 


A AA 1 C /OA 

U.UUlD (o) 


A AAOO /AA 

— u.uuzz (y) 




A A'> 1 /1 1 ^ 
U.Uzlz (11) 


A AI nc\ /I 1 \ 
U.Ul /y (11) 


A AOAA t\ 'y\ 
U.UzyU (13) 


A AA1 C few 

U.UU ID (y) 


A AAA/1 /I AA 
U.UUy4 (lU) 


A AA1 1 /AA 

—U.UU 11 (y) 




A AO 1 tQ\ 

U.Uzio (o) 


A A 1 /o\ 

u.uiys (o) 


A (\AAn /'1 1 ^ 
U.U44 /(II) 


A AAOC fn\ 
\).\)\)Zd ( /) 


A AI CO /OA 

U.UlDo (0 ) 


A AA1 1 /OA 
U.UUl 1 ( /) 




A A'2 Q ^ ^^ A\ 
U.Ujjj (14j 


U.UlOO (Iz ) 


A A<AO /I 0\ 

U.Ujoz (lo) 


A AAC7 ^^ AA 

U.UUD / (lU) 


A AO C/; / 1 lA 

U.UZDo (13) 


A AA1 0 /I 1 A 

U.UUlo (11) 


C4j 


AAIAI 

U.UiUi (14) 


A A1AT 

u.uiyz (Iz) 


A A/IOC { ^ /C\ 

U.U40D (16) 


A A AO O / 1 A\ 

vi.wll (lU) 


A AO 1 O / 1 O A 

yj.yjlii (Iz) 


A AAO C / 1 1 A 

yj.yjyjZt) (11) 


C44 


U.Uzjo (Iz) 


A AI /"I 1 \ 

U.U163 (11) 


A A-no ^^ A\ 
U.U3 11 (14) 


A AA1 O /I A\ 

U.UUlo (lU) 


A AI Ai^ /I 1 A 

U.U146 (11) 


A AAO/C /I AA 
U.UU36 (lU) 


C4d 


A A/l 1 //I \ 

U.U4j (4) 


A A 1 /I 

U.U14 (6) 


A ACOO /'I 0\ 

U.UDz / (lo) 


A A 1 O f A\ 

U.Ulz (4) 


A AO /I /O A 

U.U34 (3) 


A AAC f A\ 
U.UUD (4) 


C4o 


A A/1 n iz\ 
U.U4/ (3) 


U.Uz/j (Id) 


A AOI 

U.U/3 (3) 


A AAO /OA 

\j.\J\jZ (z ) 


A A/1 /I /OA 

U.U44 (3 ) 


A AAOO / 1 /^A 

u.uuyo (lo) 


C4/ 


A A/I A /C\ 
U.U4U (D) 


U.Uzi (j) 


A AC/I /C\ 

U.U34 (3) 


A AA A Z"} \ 

U.UU4 (3) 


A AO ^ //I A 

U.Uz6 (4) 


A AA/C //I A 

U.UU6 (4) 


C46 


A A 1 A //I \ 

u.uiy (4) 


A AOA 

U.UzU (z) 


A AT A /C\ 

U.U39 (D) 


A AAC 

U.UUD (3) 


A AAO /OA 
U.UU / (3) 


A AA/: //lA 

U.UUo (4) 


C4y 


A A1 A /I \ 

U.UjU (j) 


A A 1 T /0\ 

U.Ul / (z) 


A A/1 A /^/l \ 

U.U4U (4) 


A AAA /0\ 

U.UUU (z) 


A A 1 /: /O A 

U.U16 (3) 


A AAA /OA 

U.UUU (3) 


CjU 


u.uiyi (ly) 


A AI 00 /I ^\ 

U.Uloz (Id) 


A A'2 C /OA 

U.U3j (Z) 


A AAO'2 ^^ A \ 

—yj.Wli (14) 


AAl/1/1 /lOA 

U.U144 (13 ) 


A AAO /OA 

U.UU3 (3) 




A A/I 1 

U.U4j (3) 


A AI Q /o^ 
U.Ulo (z) 


U.U3 / (3) 


A AA/I A /I OA 

U.UU4U (ly) 


A AI C /OA 

U.UID (z) 


A AAOO /I OA 

u.uuy3 (ly) 


CDz 


A A /I A //I \ 

U.U4y (4) 


A AO /"J \ 

U.Uzo (3) 


A f\An t A\ 

U.U4/ (4) 


U.UUo (3) 


A AO A /O A 

U.U3U (3) 


A AAA /OA 

u.uuy (3) 


CD J 


A AO/IA /■! 0\ 

U.UZ4U (Iz) 


u.Uzjy (Iz) 


A A/iTi ^^ z\ 
^j.Wii (ID) 


A AAOA f 1 AA 
U.UU /U (lU) 


A AAOl /I 1 A 

U.UU/1 (11) 


A AA/iC /I 1 A 

U.UUoD (11) 


CD4 


U.UzOD (Iz) 


A AI 

U.Ul /z (11) 


A AOQ"! /I 
U.Uzo3 (13) 


A AAO /I f 1 AA 
(lU) 


A AA1 ^ /I AA 

U.UUlo (lU) 


A AAO 1 /OA 

—yj.wzi (y) 




A A1 ■^O /I A\ 

U.Ul Jo (lU) 


A AO 11 /I 1 \ 

U.Uzll (11) 


A A'30'3 /I 1\ 

\}.\)iZ5 (13) 


A AAAA tCi\ 

— u.uuoy (y) 


A AA1 1 /OA 

-U.UU 13 (y) 


A AAAO /AA 

u.uuoo (y) 




A Al 1 '3 / 1 1 \ 
U.UJlj (Ij) 


A AO AT / 1 '5 \ 
U.UZy / (13) 


A AO O O 1 O \ 

U.Uz3z (13) 


A A A /I C / 1 1 A 
U.UU4D (11) 


A AAO O / 1 AA 

U.UU3z (lU) 


A AAO /I AA 

U.UU36 (lU) 


CD / 


A AOT 1 /'I 0\ 

U.Uzjl (Iz) 


A AOCJ ^1 /l\ 

U.Uzo3 (14) 


u.ujoo (ly) 


A AI AO /I 1 A 

— U.UlUo (11) 


A AAOO /I OA 

\}.\}\}aZ (Iz) 


A AAO/: / 1 OA 

yj.wZo (13) 


Cjy 


U.Uoo (4) 


A A^O iA\ 

u.u^y (4) 


U.U34 (3) 


A AOO f1\ 

— u.u/y (3) 


A AAO /OA 

u.uuy (z) 


A AI 0 /OA 

—U.Ulz (3) 


Col) 


A AT5 /C\ 
U.U/j (3) 


A AO C /"3 \ 

U.UzD (3) 


A AA 1 /^\ 

u.uyi (o) 


A AAA /"3 A 

u.uuy (3) 


A AC /I /CA 

U.UD4 (D) 


A AA/: /OA 

U.UU6 (3) 


C/D 


A A/I '3 /^/l \ 

U.U4j (4) 


A AI -1 

U.U14 (o) 


A ACOO i \ C>\ 

U.UDz / (lo) 


A A 1 O f A \ 

U.Ulz (4) 


A AO -1 /OA 

U.U34 (3) 


A AAC //I A 

U.UUD (4) 


L,/0 


A A/I T fZ\ 

U.U4/ (p) 


U.Uz /3 (Id) 


A AOI /'I'v 

U.U/3 (3) 


A AAO /OA 
\).\}\}2. (Z) 


A A/1 /I /OA 

U.U44 (3 ) 


A AAOO / 1 /:a 

u.uuyo (Id) 


C/ / 


A Al 1 

U.Uol (j) 


A AO /I /"2\ 

U.Uz4 (3) 


A A/I A /'^^ 

U.U4U (o) 


A AA1 //I A 
— U.UUl (4) 


A AI C //lA 

U.UID (4) 


A AA/1 //I A 

U.UU4 (4) 


C/o 


A A 1 C /C\ 

U.UIj (d) 


A AOO 

U.Uzz (3) 


A A 1 O f Z\ 

U.Ulo (D) 


A AA1 /OA 
U.UUl (3) 


A AAO /OA 
— U.UU3 (3) 


A AAO f A\ 
U.UU3 (4) 


c/y 


A Al O /C\ 

U.Ujo (p) 


A A 1 A /O \ 

u.uiy (3) 


A AOO t A\ 

U.Uz / (4) 


A AA/1 /OA 
— U.UU4 (3) 


A AAA /OA 
U.uuy (3) 


A AA 1 /O A 
U.UUl (3) 


C80 


0.0395 (19) 


0.0182 (16) 


0.035 (2) 


-0.0023 (14) 


0.0144(13) 


0.003 (3) 


C81 


0.046 (3) 


0.028 (3) 


0.045 (4) 


-0.013 (3) 


0.014 (3) 


0.002 (3) 


C82 


0.046 (5) 


0.031 (3) 


0.051 (5) 


-0.012 (3) 


0.022 (4) 


0.002 (4) 


C89 


0.072 (6) 


0.021 (3) 


0.070 (6) 


-0.002 (4) 


0.040 (5) 


0.000 (3) 


C90 


0.059 (5) 


0.038 (4) 


0.045 (4) 


0.005 (3) 


0.002 (3) 


0.019 (3) 



Geometric parameters (A, °) 



CI— C2 


1.531 (3) 


C35— C36 


1.526 (3) 


CI— CIO 


1.556 (3) 


C35— C40 


1.562 (3) 


CI— Hll 


0.99 


C35— H35 


1.00 


CI— H12 


0.99 


C36— C37 


1.522 (3) 


C2— C3 


1.522 (3) 


C36— H361 


0.99 


C2— H21 


0.99 


C36— H362 


0.99 


C2— H22 


0.99 


C37— C38 


1.544(3) 


C3— 03 


1.433 (3) 


C37— H371 


0.99 


C3— C4 


1.534 (3) 


C37— H372 


0.99 
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C3 — H31 


1.00 


03 — H3 


0.84 


C4 — C24 


1.536 (3) 


C4 — C23 


1.543 (3) 


C4 — C5 


1.559 (3) 


C5 — C6 


1.532 (3) 


C5 — CIO 


1.558 (3) 


C5 — H5 


1.00 


C6 — C7 


1.525 (3) 


C6 — H61 


0.99 


Co — H62 


0.99 


C7 — C8 


1.544 (3) 


C7 — H71 


A AA 

0.99 


C7 — H72 


A AA 

0.99 


C8 — C26 


1.544 (3) 


C8 — C9 


1.573 (3) 


Co — C14 


1.585 (3) 


C9 — Cll 


1.517 (3) 


C9 — CIO 


1.571 (3) 


C9 — H9 


1.00 


CIO — C25 


1 C AC\ /'>\ 

1.549 (3) 


Cll — oil 


1.236 (3) 


Cll — C12 


1.465 (3) 


C12 — C13 


1.348 (3) 


1 TT1 1 

L12 — Hlzl 


0.95 


C13 — C18 


1.481 (3) 


C13 — C14 


1.532 (3) 


C14 — C15 


1.538 (3) 


C14 — C27 


1.545 (3) 


C15 — C16 


1.523 (3) 


C15 — H151 


0.99 


/^t C TT1 

C15 — H152 


A AA 

0.99 


Clo — C17 


1.504 (3) 


C16 — H161 


0.99 


C16 — H162 


0.99 


C17 — CIS 


1.352 (4) 


C17 — C22 


1.507 (4) 


C18 — C19 


1 ^ A /ON 

1.520 (3) 


C19 — C20 


1.536 (3) 


C\ TT1 1 

C19 — ^H191 


A AA 

0.99 


C19 — H192 


0.99 


C20 — C21 


1.528 (4) 


C20— C29 


1.534 (3) 


C20— C30 


1.536 (4) 


C21— C22 


1.529 (4) 


C21— H211 


0.99 


C21— H212 


0.99 


C22— H221 


0.99 



C38 — C56 


1 C AO /'T \ 

1.548 (3) 


C38 — C39 


1.568 (3) 


C38 — C44 


1.583 (3) 


C39 — C41 


1.527 (3) 


C39 — C40 


1.566 (3) 


C39 — H39 


1.00 


C40 — C55 


1.550 (3) 


C41 — (J41 


1 n A /o \ 

1,229 (3) 


C41 — L.4z 


1 An ^ /o \ 
1.4/1 (3) 


C42 — C43 


1.341 (3) 


C42 — H421 


A AC 

0.95 


C43 — C48 


1 /I AO / 1 A\ 

1.498 (10) 


C43 — C/o 


i.J lU (1 j) 


C43 — C44 


1.525 (3) 


C44 — C45 


1.53 (3) 


C44 — C57 


1 Z A 0 f A\ 

1.548 (4) 


C44 — C75 


1.57 (4) 


C45 — C46 


1.521 (6) 


C45 — H45 1 


0.99 


C45 — H452 


A AA 

0.99 


C4o — C4 / 


l.DiD (5) 


C4o — H4ol 


A AA 

0.99 


C46 — H462 


0.99 


C47 — C48 


1.365 (13) 


C47 — C52 


1 Cf\A /I 1 \ 

1.504 (11) 


A 0 ACi 

C45 — C4y 


1 /IOC 

1.485 (12) 


C49 — C50 


1.55 (6) 


Ad TT/ini 

C49 — H49 1 


A AA 

0.99 


C49 — H492 


A AA 

0.99 


C50 — C51 


1.52(4) 


C A C A 

C50 — C59 


1.529 (12) 


C50 — C60 


1.530 (12) 


C51 — C52 


1.512 (7) 


C51 — H511 


0.99 


C51 — H512 


0.99 


C52 — H521 


A AA 

0.99 


C52 — H522 


A AA 

0.99 


C53 — H531 


0.98 


C53 — H532 


0.98 


C53 — H533 


A AO 

0.98 


r^C A TTC A 1 

C54 — H541 


A AO 

0.98 


C54 — H542 


0.98 


C54— H543 


0.98 


C55— H551 


0.98 


C55— H552 


0.98 


C55— H553 


0.98 


C56— H561 


0.98 


C56— H562 


0.98 
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C22 — H222 


0.99 


C56 — H563 


0.98 


C23 — H23 1 


0.98 


C57 — ^H571 


0.98 


C23 — ^H232 


0.98 


C57 — ^H572 


0.98 


C23 — ^H233 


A AO 

0.98 


C57 — ^H573 


A AO 

0.98 


C24 — H24 1 


0.98 


C59 — H591 


0.98 


C24 — H242 


0.98 


C59 — H592 


0.98 


C24 — H243 


0.98 


C59 — ^H593 


0.98 


C25 — H25 1 


0.98 


C60 — H601 


0.98 


C25 — H252 


0.98 


C60 — H602 


0.98 


C25 — H253 


0.98 


C60 — H603 


0.98 


C26 — H261 


0.98 


C75 — C76 


1.521 (6) 


C26 — H262 


0.98 


C75 — H751 


0.99 


Czo — Hz63 


A AO 

0.98 


C75 — H752 


A AA 

0.99 


C27 — H271 


A AO 

0.98 


C76 — C77 


1.535 (8) 


C27 — H272 


0.98 


C76 — H761 


0.99 


C27 — H273 


0.98 


C76 — H762 


0.99 


C29 — H291 


0.98 


C77 — C78 


1.341 (17) 


C29 — H292 


A AO 

0.98 


C77 — C82 


1.513 (14) 


C29 — H293 


0.98 


C78 — C79 


1.527 (16) 


C30 — H301 


0.98 


i^TA /~^OA 

C79 — C80 


1.52 (7) 


C30 — H302 


0.98 


/~"7A xyrAi 

C79 — H791 


0.99 


C30 — H303 


0.98 


C79 — ^H792 


0.99 


C31 — C32 


1.532 (3) 


C80 — C81 


1.53 (4) 


C3 1 — C40 


1.545 (3) 


/— lOA /^AA 

C80 — C90 


1.534 (16) 


1 XT'* 1 1 

C31 — H311 


A AA 

0.99 


C80 — C89 


1.534 (16) 


C31 — H312 


0.99 


C81 — C82 


1.505 (11) 


C32 — C33 


1.522 (3) 


ri 1 T TO 1 1 

C81 — H811 


0.99 


C32 — H321 


0.99 


/~i o 1 T TO 1 

C81 — H812 


0.99 


C32 — H322 


A AA 

0.99 


C82 — H821 


A AA 

0.99 


C33 — 033 


1.427 (3) 


C82 — H822 


0.99 


C33— C34 


1.540(3) 


C89— H891 


0.98 


C33— H331 


1.00 


C89— H892 


0.98 


033 — H33 


0.84 


/~lOA TTOA'? 


0.98 


C34 — C54 


1.536 (3) 


C90 — H901 


0.98 


C34 — C53 


1.537 (3) 


C90 — H902 


0.98 


C34 — C35 


1.563 (3) 


/~1AA TTAA'> 

C90 — ^H903 


A AO 

0.98 


C2 — CI — CIO 


112.23 (19) 


C33 — C34 — C35 


107.99 (18 


C2 — CI — Mil 


109.2 


C36 — C35 — C40 


11/^ rv~T / ir>' 

110.97 (18, 


/~1 1 A 1 TT1 1 

CIO — CI — Hll 


1 AA 

109.2 


C36 — C35 — C34 


1 t A A/1 /10" 

114.04 (18 


C2 — CI — H12 


109.2 


C40 — C35 — C34 


1 1 T A1 / 1 

117.02 (17, 


CIO — CI — H12 


109.2 


'> ^ y^ -\ C T TO ^ 

C36 — C35 — H35 


104.4 


Hll— CI— H12 


107.9 


C40— C35— H35 


104.4 


C3— C2— CI 


112.11 (19) 


C34— C35— H35 


104.4 


C3— C2— H21 


109.2 


C37— C36— C35 


109.91 (19; 


CI— C2— H21 


109.2 


C37— C36— H361 


109.7 


C3— C2— H22 


109.2 


C35— C36— H361 


109.7 


CI— C2— H22 


109.2 


C37— C36— H362 


109.7 
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TT'^1 TTT^ 

Hz 1 — Cz — Hzz 


107.9 


03 — C3 — C2 


112.1 (2) 


/"vi 

03 — L3 — C4 


106.37 (19) 


C2 — L3 — C4 


113.7 (2) 


TT"? 1 

03 — C3 — H31 


1 AO 1 

108.1 


C2 — C3 — H3 1 


1 AO 1 

108.1 


/I TTI 1 

L4 — C3 — H3 1 


1 AO 1 

108.1 


TTT 

C3 — U3 — H3 


107 (3) 


C3 — C4 — L.Z4 


111 A A / 1 n\ 

1 1 i.oo (ly) 


C3 — C4 — Cz3 


1 AT A /'^\ 

107.0 (2) 


Cz4 — C4 — Cz 3 


1 AT AO /I A\ 

107.08 (19) 


C3 — C4 — L5 


1 AO CI /I 0\ 

108.51 (18) 


C24 — C4 — C5 


113.8 (2) 


C23 — C4 — C5 


1 A A 1 / 1 0\ 

109.21 (18) 


Co — C5 — CIO 


1 1 A A A / 1 0\ 

110.90 (18) 


Co — C5 — C4 


11'? in /I o\ 

113.39 (18) 


CIO — C5 — C4 


1 1 Zi; A £ / ^ 0\ 

llo.4o (18) 


f~^/' f^C TfC 

Co — C5 — ^H5 


1 r\A A 

104.9 


CIO — C5 — H5 


104.9 


C4 — C5 — H5 


1 A /I A 

104.9 


C7 — Co — C5 


1 A A /I A\ 

109.55 (19) 


C7 — Co — Hoi 


1 AA O 

109.8 


C5 — Co — H61 


109.8 


L.1 — Co — Ho2 


1 AA O 

109.8 


C5 — Co — ^Ho2 


1 AA O 

109.8 


H61 — Co — H62 


1 AO ^ 

108.2 


Co — C7 — C8 


111 O /I A\ 

113.32 (19) 


Co — C7 — H71 


1 AO A 

108.9 


/-io r^n XT'?! 
Co — C / — H / i 


1 AO A 

iOo.9 


Co — C7 — H72 


108.9 


C8 — C7 — H72 


1 AO A 

108.9 


H71 — C7 — H72 


1 AT T 

107.7 


Czo — Co — C / 


1 AO A'i /I A\ 

iOo.4j (19) 


L2o — C8 — C9 


1 1 A AO /I A\ 

110.93 (19) 


/^"T /~^0 /~^C\ 

C7 — Co — C9 


1 AO A ^ /I 0\ 

108.94 (18) 


C2o — Co — C 1 4 


1 AA £^ /I A\ 

109.62 (19) 


C7 — C8 — C14 


1 AA T? / 1 A\ 

109.73 (19) 


C9 — C8 — C14 


1 AA 1 T / 1 ^\ 

109.17 (17) 


Cll — C9 — CIO 


lie OA /10\ 

115.80 (18) 


Cll — L9 — C8 


1 AO '> O /I 0\ 

108.38 (18) 


CIO — C9 — C8 


1 1 O 1 C /I TX 

118.15 (17) 


Cll — C9 — H9 


104.3 


CiO — Cy — H9 


1 A/l "J 

104.3 


C8— C9— H9 


104.3 


C25— CIO— CI 


109.20 (18) 


C25— CIO— C5 


114.17(18) 


CI— CIO— C5 


106.40(18) 


C25— CIO— C9 


112.15(18) 



C3 5 — C3 6 — H3 62 


109.7 


H361 — C36 — H362 


108.2 


/"t-^T /~110 

C36 — C37 — C38 


113.62 (18) 


C36 — C37 — H371 


1 AO O 

108.8 


C38 — C37 — H371 


108.8 


C36 — C37 — H372 


108.8 


C38 — C37 — H372 


1 AO O 

108.8 


T TO ^7 1 O T T TO 

H371 — C37 — H372 


107.7 


/^OT /^oo r^zc 

L3/ — C38 — C56 


1 AO O /I /I A\ 

108.34 (19) 


/^OT /^OO /^OA 

C37 — C38 — C39 


1AO AO /10\ 

108.93 (18) 


/~^C/1 /~^00 /~iOA 

C56 — C38 — C39 


1 1 A /I ^ /I 0\ 

110.42 (18) 


C 3 7 — C 3 8 — C44 


1 AA /I 0\ 

109.75 (18) 


C /' /^O O A A 

C56 — C38 — C44 


1 1 A A/' /I A\ 

110.06 (19) 


/~lOA /~*00 ^ /I /I 

C39 — C38 — C44 


1 A A O /I 0\ 

109.32 (18) 


/—I /I 1 /"I o r\ /—I yi r\ 

C41 — C39 — C40 


115.46 (17) 


C41 — C39 — C38 


1 AO /I 0\ 

108.27 (18) 


/" ^ A /\ /^OA /~^00 

C40 — C3 9 — C3 8 


1 1 T o'l 1 n\ 

117.82 (17) 


A 1 /"'OA TTOA 

C41 — C39 — H39 


1 A /I Z" 

104.6 


A f\ /"10 r\ TTO/A 

C40 — C39 — H39 


104.6 


i^OO /^OA TTOA 

C38 — C39 — H39 


104.6 


C3 1 — C40 — L55 


1 AO OA /I 0\ 

108.89 (18) 


C3 1 — C40 — C35 


1 AT 1 O /I 0\ 

107.13 (18) 


/—I ^ C /-I /I /\ /"io c 

C55 — C40 — C35 


113.10 (18) 


C3 1 — C40 — C39 


1 AO /I /I T\ 

108.42 (17) 


/^CC f^Af\ /~<OA 

C55 — C40 — C39 


11'^ 1/1 /I o\ 

112.14 (18) 


C35 — C40 — C39 


106.95 (16) 


041 — C41 — C42 


119.2 (2) 


A 1 /' yl -1 /^O A 

041 — C41 — C39 


Y1'\A (2) 


Af^ A 1 /^OA 

C42 — C4 1 — C39 


1 1 Z" /I C /I A\ 

116.45 (19) 


C43 — C42 — C41 


124.7 (2) 


C43 — C42 — H42 1 


117.6 


C41 — C42 — ^H421 


117.6 


C42 — C43 — C4 8 


1 1 A /I 

119.4 (4) 


A i~t /—I A O /"I'T O 

C42 — C43 — C78 


i22.u (5) 


L42 — C43 — C44 


1 'I A A /■'OX 

120.9 (2) 


/~^AO A1 A A 

C48 — C43 — C44 


1 1 A 1 / A\ 

119.1 (4) 


C78 — C43 — C44 


115.8 (5) 


C43 — C44 — C45 


1 AO O /0\ 

103.2 (8) 


C43 — C44 — C5 7 


1 A/" O /'I \ 

106.8 (2) 


A C A A f^C^ 

C45 — C44 — C57 


1 A A O /I A\ 

109.8 (10) 


C43 — C44 — C75 


1 1 'I ^7 /I A\ 

112.7 (10) 


C ^ /—I A A y~\i1 C 

C57 — C44 — C75 


106.4 (13) 


C43— C44— C38 


111.34(18) 


C45— C44— C38 


112.8(8) 


C57— C44— C38 


112.2 (2) 


C75— C44— C38 


107.3 (10) 


C46— C45— C44 


116(2) 


C46— C45— H451 


108.3 
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Cl — CIO — C9 


1 AO 1 c / 1 n\ 

106.15 (17) 


C5 — CIO — C9 


1 A/" AC /I T\ 

106.45 (17) 


oil — Cll — C12 


119.2 (2) 


r\ 11 /"111 /^r\ 

oil — Cll — C9 


123.3 (2) 


C12 — Cll — C9 


1 1 T /'I A\ 

117.56 (19) 


/-iio y^lT 


124.7 (2) 


L13 — Clz — Hlzl 


117.7 


TT1^1 

Cll — Clz — Hlzl 


1 1 T T 

117.7 


/^io 

C 1 z — C 1 5 — C 1 0 


111 1 /"^A 

Izl.l \l) 


Clz — C13 — C14 


1 '^A '5 /'^\ 

120.3 (2) 


/~<10 /"^IT 

C18 — C13 — C14 


1 1 o /I n /I n\ 

118.49 (19) 


C13 — C14 — C15 


1 AT ZT'l / 1 0\ 

107. oz (18) 


C 1 3 — C 14 — Cz / 


1 AT n /I o\ 

10/. 3z (18) 


C15 — C14 — C27 


1 AT O /I /I A\ 

107.84 (19) 


C13 — C14 — Co 


1 AA AT /I 0\ 

109.97 (18) 


/—1 1 ^ /-1 1 ^ /-I o 

C15 — C14 — C8 


111 ylA/lOX 

111.49 (18) 


C27 — C14 — Co 


1 1 /I A / 1 0\ 

112.40 (18) 


/"IIZ" 

C16 — C15 — C14 


111 T /( /I A\ 

111.74 (19) 


/—I •( /—I I ^ T T 1 C 1 

Clo — C15 — HI 51 


109.3 


C14 — C15 — ^H151 


1 AA 1 

109.3 


Clo — C15 — ^H152 


1 f\C\ o 

109.3 


C14 — C15 — ^H152 


1 AA T 

109.3 


TT 1 C 1 /~" 1 C T T 1 ^ 

H151 — C15 — H152 


107.9 


/"^IT /^IZT 

C17 — Clo — C15 


111 £. /'^\ 

111.6 (2) 


r^in /^1/c xji^i 
Cl / — Clo — Hlol 


1 An 1 


/—I -1 ^ /—I -i /- T T 1 1 

C15 — Clo — HI 61 


109.3 


1 "7 /" 1 TT 1 /''^ 

C17 — Clo — Hlo2 


109.3 


C15 — Clo — Hloz 


1 AA 'J 

109.3 


Hlol — Clo — Hloz 


1 AO A 

lUo.O 


Clo — C17 — Clo 


122.2 (2) 


Clo — C17 — Czz 


123.1 (2) 


C 1 0 — C 1 7 — Czz 


114.6 (2) 


C17 — C18 — C13 


121.2 (2) 


C17 — Clo — C19 


120.9 (2) 


CIS — C18 — C19 


1 1 T A /'^\ 

117.9 (2) 


C 1 8 — C 1 9 — CzU 


1 1 C 1 

115.1 (2) 


Clo — C19 — H191 


1 AO C 

108.5 


CzU — C19 — HI 91 


1 AO C 

108.5 


Clo — C19 — HI 92 


108.5 


CzO — C 1 9 — H 1 92 


1 AO C 

108.5 


H191 — C19 — Hi 92 


1 AT C 

107.5 


C2 1 — C20 — C29 


1 A A /'^\ 

109.6 (2) 


C21 — CzO — C19 


1 AO 1 

108.1 (2) 


C29— C20— C19 


109.6 (2) 


C21— C20— C30 


110.8 (2) 


C29— C20— C30 


108.9 (2) 


019— €20— C30 


109.7 (2) 


€20— 021— 022 


112.2(2) 



C44 — C45 — H45 1 


108.3 


/~1 A /' /"I AC t t A C 

046 — 045 — ^H452 


108.3 


044 — 045 — H452 


108.3 


fT A C A AC ft A C 1^ 

H45 1 — 045 — ^H452 


107.4 


045 — C46 — 047 


1 A A A / 1 \ 

100.0 (13) 


/~1 /I ^ i^ "l A T T A /' 1 

045 — 046 — H461 


111.8 


047 — 046 — H461 


111 O 

111.8 


045 — C46 — H462 


111.8 


C47 — C4o — H4oz 


111 o 

111.8 


H46 1 — 046 — H462 


109.5 


048 — 047 — 052 


122.5 (8) 


048 — C47 — 046 


122.5 (12) 


/"^ /"'/IT A /' 

052 — 047 — 046 


111 O / 1 A\ 

111.8 (10) 


047 — 048 — 049 


120.7 (8) 


J ^ /"I ^ O /—I A 'I 

047 — 048 — 043 


121.1 (8) 


049 — 048 — 043 


118.2 (7) 


048 — 049 — C50 


116.0 (8) 


048 — 049 — H491 


1 AO 1 

108.3 


O50 — 049 — H49 1 


108.3 


/—I /I O /"'' A f\ T T /I A1 

048 — 049 — H492 


108.3 


/~ICA /~</lA TT/IA'l 

C50 — C49 — ^H492 


1 AO '? 

108.3 


H49 1 — 049 — H492 


1 AT A 

107.4 


051 — O50 — 059 


110 (2) 


051 — C50 — C60 


109 (2) 


/~^CC\ f^Cf\ /~^/'f\ 

059 — O50 — O60 


111 1 /I '>\ 

111.1 (13) 


051 — C50 — 049 


108.2 (13) 


y^ C f\ y^ ^ *^ y^ /I r\ 

059 — O50 — 049 


110 (2) 


C60 — C50 — 049 


109 (2) 


f~^C'^ /~^c-\ /~^Cf\ 

052 — 051 — O50 


111 A /I 1 \ 

113.0 (11) 


052 — 051 — H511 


109.0 


y^ C f\ y^ ^1 T 1 1 

O50 — 051 — H511 


109.0 


052 — 051 — ^H512 


1 AA A 

109.0 


O50 — 051 — H512 


1 AA A 

109.0 


H5 1 1 — 05 1 — H5 12 


107.8 


047 — 052 — 05 1 


112.5 (5) 


047 — 052 — ^H521 


109.1 


05 1 — 052 — H52 1 


109.1 


047 — 052 — H522 


109.1 


051 — 052 — ^H522 


109.1 


H521 — 052 — ^H522 


107.8 


A /^ CO TT01 

C34 — C53 — H53 1 


109.5 


034 — 053 — H532 


109.5 


H531— 053— H532 


109.5 


034— 053— H533 


109.5 


H531— 053— H533 


109.5 


H532— 053— H533 


109.5 


034— 054— H541 


109.5 


034— 054— H542 


109.5 
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C20 — C2 1 — H2 1 1 


109.2 


C22 — C21 — ^H211 


109.2 


C20 — C21 — ^H212 


109.2 


C22 — C21 — ^H212 


109.2 


H211 — C21 — H212 


107.9 


C17 — C22 — C21 


113.2 (2) 


C17 — C22 — H221 


108.9 


C2 1 — C22 — H22 1 


108.9 


1 "7 ^ ^ T ^ ^ 

C 1 7 — C22 — H222 


108.9 


C21 — C22 — H222 


108.9 


H221 — C22 — ^H222 


107.8 


C4 — C23 — H23 1 


109.5 


C4 — C23 — H232 


109.5 


H23 1 — C23 — ^H232 


109.5 


C4 — C23 — H233 


109.5 


H23 1 — C23 — H233 


109.5 


H232 — C23 — H233 


109.5 


/~i A A XT'** A 1 

C4 — C24 — H241 


109.5 


C4 — C24 — H242 


109.5 


H241 — C24 — ^H242 


109.5 


C4 — C24 — ^H243 


109.5 


H241 — C24 — ^H243 


109.5 


H242 — C24 — H243 


109.5 


CIO — C25 — H251 


109.5 


CIO — C25 — H252 


1 (\C\ c 

109.5 


H25 1 — C25 — H252 


109.5 


CIO — C25 — H253 


109.5 


H25 1 — C25 — H253 


109.5 


H252 — C25 — ^H253 


1 f\C\ c 

109.5 


C8 — C26 — H261 


109.5 


C8 — C26 — H262 


109.5 


H261 — C26 — H262 


1 (\C\ c 

109.5 


C8 — C26 — H263 


1 f\C\ c 

109.5 


H261 — C26 — H263 


109.5 


H262 — C26 — H263 


109.5 


C14 — C27 — ^H271 


1 Art c 

109.5 


C14 — C27 — H272 


109.5 


H27 1 — C27 — H272 


109.5 


C14 — C27 — ^H273 


109.5 


H271 — C27 — H273 


109.5 


H272 — C27 — H273 


109.5 


C20 — C29 — H291 


109.5 


C20— C29— H292 


109.5 


H291— C29— H292 


109.5 


C20— C29— H293 


109.5 


H291— C29— H293 


109.5 


H292— C29— H293 


109.5 


C20— C30— H301 


109.5 



H54 1 — C54 — H542 


109.5 


C34 — C54 — H543 


109.5 


TTC A -t r A TT^" >1 1 

H541 — C54 — ^H543 


109.5 


H542 — C54 — ^H543 


109.5 


C40 — C55 — H55 1 


109.5 


C40 — C55 — ^h552 


109.5 


H551 — C55 — ^H552 


109.5 


C40 — C55 — H553 


109.5 


H55 1 — C55 — H553 


109.5 


H552 — C55 — H553 


109.5 


C38 — C56 — H561 


109.5 


C38 — C56 — H562 


109.5 


H561 — C56 — H562 


109.5 


C38 — C56 — H563 


109.5 


TT^y'1 /"^ r /' TT^/'O 

H561 — C56 — H563 


109.5 


H562 — C56 — H563 


109.5 


C44 — C57 — H571 


109.5 


C44 — C57 — ^H572 


1 AA C 

109.5 


H571 — C57 — H572 


109.5 


C44 — C57 — ^H573 


109.5 


H57 1 — C57 — H573 


1 AA C 

109.5 


H572 — C57 — H573 


109.5 


C76 — C75 — C44 


107 (2) 


C76 — C75 — H75 1 


110.3 


C44 — C75 — ^H751 


1 1 A 1 

110.3 


C76 — C75 — H752 


110.3 


C44 — C75 — H752 


110.3 


H751 — C75 — H752 


108.6 


C75 — C76 — C77 


124 (2) 


C75 — C76 — H761 


106.3 


C77 — C76 — H761 


106.3 


C75 — C76 — H762 


1 Ait" '> 

106.3 


C77 — C76 — H762 


106.3 


H76 1 — C76 — H762 


106.4 


C78 — C77 — C82 


121.8 (10) 


r^'IO /~<T7 /~1'7/' 

C78 — C77 — C76 


1 1 A A /I 

119.0 (15) 


A^O'l /^T? /"''T/T 

C82 — C77 — C76 


118.7 (14) 


y^T7 /^^o /I 0 

C77 — C78 — C43 


120.4 (11) 


j^i—i^ t~Ai~ic-i i^'—ir\ 

Cll — C78 — C79 


121.5 (11) 


C43 — C78 — C79 


117.4 (9) 


/~^Of\ /^TA /^TO 

C80 — C79 — C78 


113.4 (9) 


C80 — C79 — ^H791 


108.9 


C78 — C79 — H791 


1 AO C\ 

108.9 


C80— C79— H792 


108.9 


C78— C79— H792 


108.9 


H791— C79— H792 


107.7 


C79— C80— C81 


108.9(16) 


C79— C80— C90 


110(3) 
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C20— C30— H302 


109.5 


C81— C80— C90 


112(3) 


H301— C30— H302 


109.5 


C79— C80— C89 


109 (3) 


C20— C30— H303 


109.5 


C81— C80— C89 


109 (3) 


H301— C30— H303 


109.5 


C90— C80— C89 


107.9 (16) 


H302— C30— H303 


109.5 


C82— C81— C80 


110.6 (12) 


C32— C31— C40 


112.41 (18) 


C82— C81— H811 


109.5 


C32— C31— H311 


109.1 


C80— C81— H811 


109.5 


C40— C31— H311 


109.1 


C82— C81— H812 


109.5 


C32— C31— H312 


109.1 


C80— C81— H812 


109.5 


C40— C31— H312 


109.1 


H811— C81— H812 


108.1 


H311— C31— H312 


107.9 


C81— C82— C77 


114.7 (7) 


C33— C32— C31 


112.04(19) 


C81— C82— H821 


108.6 


C33— C32— H321 


109.2 


C77— C82— H821 


108.6 


C31— C32— H321 


109.2 


C81— C82— H822 


108.6 


C33— C32— H322 


109.2 


C77— C82— H822 


108.6 


C31— C32— H322 


109.2 


H821— C82— H822 


107.6 


H321— C32— H322 


107.9 


C80— C89— H891 


109.5 


033— C33— C32 


111.34(19) 


C80— C89— H892 


109.5 


033— C33— C34 


113.27 (19) 


H891— C89— H892 


109.5 


C32— C33— C34 


113.07 (19) 


C80— C89— H893 


109.5 


033— C33— H331 


106.2 


H891— C89— H893 


109.5 


C32— C33— H331 


106.2 


H892— C89— H893 


109.5 


C34— C33— H331 


106.2 


C80— C90— H901 


109.5 


C33— 033— H33 


112 (3) 


C80— C90— H902 


109.5 


C54— C34— C53 


107.3 (2) 


H901— C90— H902 


109.5 


C54— C34— C33 


110.85 (19) 


C80— C90— H903 


109.5 


C53— C34— C33 


107.43 (19) 


H901— C90— H903 


109.5 


C54 — C34— C35 


114.02 (19) 


H902— C90— H903 


109.5 


C53— C34— C35 


109.02(18) 






CIO— CI— C2— C3 


-57.5 (3) 


C37— C38— C39— C41 


179.90(18) 


CI— C2— C3— 03 


175.5 (2) 


C56— C38— C39— C41 


61.0 (2) 


CI— C2— C3— C4 


54.7 (3) 


C44— C38— C39 C41 


-60.2 (2) 


03— C3— C4— C24 


-48.6 (3) 


C37— C38— C39— C40 


46.6 (2) 


C2— C3— C4— C24 


75.4 (3) 


C56— C38— C39— C40 


-72.3 (2) 


03— C3— C4— C23 


68.0 (2) 


C44— C38— C39 C40 


166.49(18) 


C2— C3— C4— C23 


-168.1 (2) 


C32— C31— C40— C55 


-68.7 (2) 


03— C3— C4— C5 


-174.30(19) 


C32— C3 1— C40— C35 


53.9 (2) 


C2— C3— C4— C5 


-50.3 (3) 


C32— C31— C40— C39 


169.01 (18) 


C3— C4— C5— C6 


-176.4 (2) 


C36— C35— C40— C3 1 


173.24(18) 


C24— C4— C5— C6 


59.5 (3) 


C34— C35— C40— C31 


-53.5 (2) 


C23— C4— C5— C6 


-60.1 (3) 


C36— C35— C40— C55 


-66.8 (2) 


C3— C4— C5— CIO 


53.1 (3) 


C34— C35— C40— C55 


66.5 (2) 


C24— C4— C5— CIO 


-71.0(3) 


C36— C35— C40— C39 


57.2 (2) 


C23— C4— C5— CIO 


169.4 (2) 


C34— C35— C40— C39 


-169.58 (18) 


CIO— C5— C6— C7 


-65.1 (2) 


C41— C39— C40— C31 


64.2 (2) 


C4— C5— C6— C7 


161.72(19) 


C38— C39— C40— C31 


-165.71 (18) 


C5— C6— C7— C8 


60.4 (3) 


C41— C39— C40— C55 


-56.0 (2) 
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supporting information 



/^zT t~^n /~^o r~^^ 11 

Co — C7 — Co — C26 


(2) 


r~*£^ r~^n /~^o r^c\ 

Co — C7 — C8 — C9 


—49.2 (3) 


Co — C7 — C 8 — C 1 4 


-168.62 (18) 


C2o — Co — C9 — C 1 1 


61.2 (2) 


/^n /^o /^n 1 1 

c / — Co — cy — c 1 1 


— 1 ly.DO (ly) 


C 1 4 — C8 — C9 — C 1 1 


-59.7 (2) 


C2o — C8 — C9 — C 1 0 


-73.1 (2) 


C 7 — C 0 — C 9 — C 1 0 


46. z (3) 


Ci4 — Co — CV — ClU 


166.1)1 (lo) 


C2 — CI — CIO — C25 


—68.2 (2) 


C2 — CI — CI 0 — C5 


55.5 (2) 


Cz — c 1 — c 1 u — cy 


16y.54 (lo) 


Co — C J — C i 0 — CzD 


—66.3 (z) 


C4 — C5 — C 1 0 — C25 


65.1 (3) 


Co — C5 — C 1 0 — C 1 


1 TO C\A /I 0\ 

172.94 (18) 


C4 — C5 — C 1 0 — C 1 


-55.4 (2) 


Co — CD — ClU — cy 


5 /.o (2) 


C4 — C5 — c 1 0 — cy 


1 TA CO /I 0\ 

—170.58 (18) 


Cll — C9 — CIO — C25 


-55.8 (2) 


C8 — C9 — CIO — C25 


75.2 (2) 


/-111 /-in ^1 

Cll — cy — CIO — CI 


64. / (z) 


C8 — C9 — C 1 0 — C 1 


—164.32 (19) 


Cll — C9 — CIO — C5 


1 ^70 /'A /I 0\ 

178.69 (18) 


C8 — C9 — C 1 0 — C5 


Zf\ 1 /'^\ 

—50.3 (2) 


r^K\ r^Ci /-111 /-\i 1 
CIO — C9 — Cll — UU 


-8.0 (3) 


C8 — C9 — C 1 1 — 0 1 1 


-143.4 (2) 


C 1 0 — C9 — C 1 1 — C 1 2 


172.83 (19) 


C8 — C9 — Cll — C12 


37.4 (3) 


/-\i 1 /-111 /-II'*) r^ii 
Ull — Cll — Clz — C13 


1 /l.Z (z) 


C9 — Cll — C12 — C13 


-9.5 (3) 


Cll — C12 — C13 — C18 


1 TA A /'^N 

-179.0 (2) 


/-111 /-ii'^ /-ii'^ /-11/I 
Cll — Clz — C13 — C14 


/I A /I \ 

4.0 (3) 


/-111 /■^1'3 /-*1yl /-^IC 

Clz — C13 — C14 — ClD 


—146.0 (z) 


CI 8 — C13 — C14 — C15 


34.2 (3) 


/^lO /^OT 

C 1 2 — C 1 3 — C 1 4 — Cz7 


95.4 (2) 


/^10 /^IT /^'^T 

Clo — C13 — C14 — C27 


—81.6 (2) 


C 1 z — C 1 3 — C 1 4 — C 0 


—27.2 (3) 


C18 — C13 — C14 — C8 


1 C C O 1 /I A\ 

155.81 (19) 


C2o — C8 — C14 — CI 3 


—66.9 (2) 


C7 — C8 — C 1 4 — C 1 3 


174.14 (18) 


C9 — C8 — C14 — CI 3 


ZA O 

54.8 (2) 


C26 — C8 — C14 — C15 


52.4 (2) 


C / — Co — C14 — CIS 


—66.6 (z) 


C9— C8— C14— C15 


174.10(19) 


C26— C8— C14— C27 


173.62 (18) 


C7— C8— C14— C27 


54.6 (2) 


C9— 08— C14— C27 


-64.7 (2) 


C13— 014— C15— 016 


-58.5 (3) 



038— 039— C40— 055 74.0 (2) 

041—039—040—035 179.43 (18) 

038—039—040—035 -50.5 (2) 

040—039—041—041 -5.8 (3) 

038—039—041—041 -140.4 (2) 

040— 039—041—042 175.1 (2) 

038— 039—041—042 40.5 (3) 

041— 041—042—043 170.1 (3) 

039— 041—042—043 -10.8 (4) 
C41— 042— 043— 048 -171.0(4) 

041— 042—043—078 167.0 (4) 
C41— 042— 043— 044 0.4 (5) 

042— 043—044—045 -142.6(10) 
048—043—044—045 28.8(11) 
078—043—044—045 50.0(11) 
042—043—044—057 101.6(3) 
C48— 043— 044— 057 -87.0 (4) 
078—043—044—057 -65.8 (4) 
042—043—044—075 -141.9(14) 
048—043—044—075 29.5 (14) 
078—043—044—075 50.7 (14) 

042— 043—044—038 -21.3(4) 
C48— 043— 044— 038 150.1 (4) 
078—043—044—038 171.3 (4) 
037—038—044—043 170.5 (2) 
056—038—044—043 -70.4 (3) 
039—038—044—043 51.1 (3) 
037—038—044—045 -74.0 (10) 
056—038—044—045 45.2 (10) 
039—038—044—045 166.6(10) 
037—038—044—057 50.7 (3) 
056—038—044—057 169.9 (2) 
039—038—044—057 -68.7 (2) 

037— 038—044—075 -65.8 (13) 

056— 038—044—075 53.4(13) 
039—038—044—075 174.8 (13) 

043— 044—045—046 -65.2 (17) 

057— 044—045—046 48.4(18) 
075—044—045—046 119(14) 

038— 044—045—046 174.4 (13) 
C44— 045— 046— 047 69 (2) 
045—046—047—048 -39 (2) 

045— 046—047—052 1 6 1 .2 ( 1 5) 
052—047—048—049 -9.7 (10) 

046— 047—048—049 -167.9 (12) 
052—047—048—043 170.2 (6) 
046—047—048—043 12.0 (14) 
042—043—048—047 165.3 (5) 
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Cz7 — C 1 4 — L 1 5 — L 1 6 


57.0 (3) 


-70 /I 0 /"^ /I 0 /I T 

C78 — L43 — C48 — C47 


A 1 /"I \ 

-91 (3) 


C8 — C14 — C15 — CI 6 


-179.2 (2) 


€44 — €43 — €48 — €47 


-6.2 (8) 


C14 — LI 5 — Clo — C17 


51.7 (3) 


/~^/1'^ /~^/l'> /~</10 /"'/lA 

C42 — L43 — C48 — C49 


1 /I T 

-14.7 (7) 


/"'IT /~<10 

C15 — Clo — L17 — CI 8 


—18.2 (3) 


/~"70 /"^/O /^/lO /~^ylA 

C78 — C43 — C48 — L49 


OA /TX 

89 (3) 


C 1 5 — C 1 6 — C 1 7 — Czz 


160.9 (2) 


A A A"} AO Ac\ 

€44 — €43 — €48 — €49 


1 T? T / A\ 

173.7 (4) 


Clo — CI 7 — CI 8 — C13 


/' ^ A\ 

-6.6 (4) 


€47 — €48 — €49 — €50 


21.1 (10) 


L22 — C 1 7 — C 1 8 — C 1 3 


174.3 (2) 


A'i AO AC\ /~^Ct\ 

C43 — C48 — C49 — C5U 


1 CO A /n\ 

—158.9 (7) 


C 1 6 — C 1 7 — C 1 8 — L 1 9 


174.9 (2) 


L48 — C49 — L5(J — C5 1 


A A f\ /n\ 

-44.0 (7) 


i^zz — c 1 / — c 1 8 — c i y 


-4.2 (4) 


C48 — C49 — CjO — Cj9 


/O.J (12) 


/^10 /^l"? 

C 12 — C 1 3 — C 1 8 — C 1 7 


—179.5 (2) 


€48 — €49 — €50 — €60 


1^1 O /A\ 

—161.8 (9) 


C14 — C13 — CI 8 — C17 


-2.5 (3) 


f^CCi f~^C/\ 

€59 — €50 — €5 1 — €52 


-62 (3) 


/"^IT /^IT /^io 

C 1 2 — C 1 3 — L 1 8 — C 1 y 


-0.9 (3) 


t^£Lf\ f~^Cf\ /"'CI r^c~\ 

CoO — C5(J — C5 1 — C52 


1 TC O / 1 ^\ 

175.8 (16) 


A r^^i /^lo f^^c\ 

C 1 4 — C i 3 — C i 8 — C 1 y 


1/0.1 (2) 


AC\ r^z(\ /^co 
C49 — CjO — C5 1 — C52 


5 /.9 (9) 


L 1 7 — C 1 8 — C 1 9 — C20 


1/1/1 
—14.4 (3) 


/~</10 /"^/IT r^CK 

L48 — C47 — C52 — C5 1 


22.6 (10) 


C 1 3 — C 1 8 — C 1 9 — C20 


167.0 (2) 


€46 — €47 — €52 — €5 1 


-177.1 (12) 


C 1 8 — C 1 9 — C20 — C2 1 


45.4 (3) 


€50 — €5 1 — €52 — €47 


/IT ^7 / 1 0\ 

-47.7 (18) 


C 1 8 — C 1 9 — C20 — C29 


164.8 (2) 


/"'/IT A A /""7C i~*n £l 

€43 — €44 — €75 — €76 


A O ^'~\\ 

-48 (2) 


C 1 8 — C 1 9 — C20 — C3 0 


-75.6 (3) 


€45 — €44 — €75 — €76 


A A /"{ ^\ 

—44 (12) 


C29 — C20 — C2 1 — C22 


-179.7 (2) 


€57 — €44 — €75 — €76 


69 (2) 


L 1 y — C20 — C2 1 — C22 


—60.3 (3) 


/^lo /"'/I /I r^n c r^n £. 

€38 — €44 — €75 — €76 


1 T 1 1 /I 0\ 

-171.1 (18) 


C30 — C2U — C2 1 — C22 


60. 0 (3) 


r^AA r^nz r^na r^nn 
€44 — C /D — € / 6 — € / / 


f^A 

24(4) 


/"'lO /"^IT /"^'^l 

C 1 8 — C 1 7 — C22 — C2 1 


1 A C //I \ 

—10.5 (4) 


€75 — €76 — €77 — €78 


3 (4) 


C 1 6 — C 1 7 — C22 — C2 1 


1 TA /I /"^X 

170.4 (2) 


€75 — €76 — €77 — €82 


175 (3) 


C20 — C2 1 — C22 — C 1 7 


43.6 (3) 


/"'O'l t~^nn i~^no /^/ii 

€82 — €77 — €78 — €43 


—176.6 (7) 


C40 — C3 i — C32 — C33 


— Do.O (3) 


r^n^i r^nn r^no /~^Ai 
€ 10 — € / / — € /8 — €43 


/I -3 /I o\ 

-4.3 (18) 


C3 1 — C32 — C33 — 033 


1 ^ A A A /I A\ 

-174.44 (19) 


€82 — €77 — €78 — €79 


-6.3 (12) 


C3 1 — C32 — C33 — C34 


56.7 (3) 


Lib — €77 — €78 — €79 


166.0 (16) 


033 — C33 — C34 — C54 


-53.9 (3) 


/^A'^ /^Ai r~^no t^nn 

€42 — €43 — €78 — €77 


170.2 (6) 


r^i^ ^■3/1 r^^A 
C32 — CJ J — C34 — Cd4 


'7/1 A /■'^\ 

/4.0 (2) 


r^AQ r^Ai r^no r^nn 
€48 — C43 — € /6 — € / / 


82 (3) 


033 — C33 — C34 — C53 


63.1 (2) 


€44 — €43 — €78 — €77 


-22.5 (8) 


C32 — C33 — C34 — C53 


1 /TA 1 /"OX 

—169.1 (2) 


/~^A^ /~^Ai r~^no -7 (\ 

€42 — €43 — €78 — €79 


A C /0\ 

—0.5 (8) 


033 — C33 — C34 — C35 


1 TA An / 1 o\ 

—179.47 (18) 


r^AO r^A^ r^no r^nc\ 

€48 — €43 — €78 — €79 


OA 

-89 (3) 


^'3'> ^"33 ^"3/1 /^-IC 

C3z — Cjj — CJ4 — C3D 


—J 1 .6 (z) 


r^AA r^A^ r^no r^nd 
€44 — C43 — € /o — € /9 


166.6 (D) 


C54 — C34 — C35 — C36 


60.6 (2) 


i^T7 /"iTO /"''TA /"'OA 

€77 — €78 — €79 — €80 


-14.6 (12) 


C53 — C34 — C35 — C36 


-59.3 (2) 


/~i A /"IT 0 /~^T A /"^ OA 

€43 — €78 — €79 — €80 


156.0 (9) 


L33 — C34 — C35 — C36 


—175.74 (18) 


r^no /~"7 A /"'OA /^o 1 

C78 — C79 — C80 — C8 1 


An o /o\ 

47.8 (8) 


C54 — C34 — C35 — C40 


-71.3 (3) 


r^no r~*nc\ r~^or\ /"'aa 

€78 — €79 — €80 — €90 


HA A / 1 C\ 

-74.9 (15) 


C53 — C34 — C35 — C40 


168.8 (2) 


/""70 f' 1 (\ /"^OA /"^OA 

€78 — €79 — €80 — €89 


'X C£. n /I A\ 

166.7 (10) 


C33 — C34 — C35 — C4U 


52.4 (2) 


/"'TA /^OA /~^o^ /^O^ 

€79 — €80 — €8 1 — €82 


-62.1 (11) 


r^ACx r^iz r^iii f~''^n 
C4U — C3D — C3o — C3 / 


—63.0 (z) 


/^nn r^or\ /~*oi /^O'l 
€90 — €80 — €o 1 — €6Z 


60 (4) 


€34— C35— C36— C37 


161.52 (18) 


€89— €80— €81— €82 


179 (2) 


035— C36— C37— €38 


59.8 (3) 


€80— €81— €82— €77 


43 (2) 


€36— €37— €38— €56 


70.9 (2) 


€78— €77— €82— €81 


-8.2 (12) 


€36— €37— €38— €39 


-49.3 (3) 


€76— €77— €82— €81 


179.5 (16) 


€36— €37— €38— €44 


-168.9 (2) 
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Hydrogen-bond geometry (A, °) 



D—Yi-A 


D— H 


Yi-A 


D-A 


D—n-A 


03— H3-Oir 


0.84 


2.04 (2) 


2.192 (2) 


148 (4) 


033— H33-041" 


0.84 


2.13 (2) 


2.921 (2) 


158 (4) 



Symmetry codes: (i) -x+l,>^l/2, -z+2; (ii) jH-1/2, -z+1. 
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